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Description

FIELD OF INVENTION

[0001] The present invention relates generally to a
medical device for implantation in a hip joint, and a meth-
od of providing said medical device.

BACKGROUND

[0002] Hip joint Osteoarthritis is a syndrome in which
low-grade inflammation results in pain in the hip joints,
caused by abnormal wearing of the Cartilage that acts
as a cushion inside if the hip joint. This abnormal wearing
of the cartilage also results in a decrease of the joints
lubricating fluid called Synovial fluid. Hip joint Osteoar-
thritis is estimated to affect 80% of all people over 65
years of age, in more or less serious forms.
[0003] The present treatment for hip osteoarthritis
comprises NSAID drugs, local injections of Hyaluronic
acid or Glucocorticoid to help lubricating the hip joint, and
replacing parts of the hip joint with a prosthesis through
hip joint surgery.
[0004] The replacing of parts of the hip joint is one of
the most common surgeries to date performed at hun-
dreds of thousands of patients in the world every year.
The most common method comprises placing a metal
prosthesis in Femur and a plastic bowl in Acetabulum.
This operation is usually done through a lateral incision
in the hip and upper thigh and through, Fascia Lata and
the lateral muscles of the thigh. To get access to the hip
joint, the supporting hip joint capsule attached to Femur
and Ilium of Pelvis needs to be penetrated, making it
difficult to get a fully functional joint after the surgery.
Femur is then cut at the neck with a bone saw and the
prosthesis is placed in femur either with bone cement or
without. Acetabulum is slightly enlarged using an Acetab-
ular reamer, and the plastic bowl is positioned using
screws or bone cement.
[0005] The surgery typically requires one week of hos-
pitalization due to the increased risk of infection. The re-
covery process is on average about 6 weeks, but even
after this period the patient should not perform any phys-
ical activates that places large strain on the joint.

SUMMARY

[0006] A medical device for implantation in a hip joint
for providing at least one artificial hip joint surface for a
patient is provided. The hip joint has two hip joint surfac-
es; caput femur, a ball shaped proximal part of the fem-
oral bone, and acetabulum, a bowl shaped part of the
pelvic bone adapted to hold said caput femur, wherein
said medical device comprises at least one partly ball or
bowl shaped artificial hip joint surface adapted to replace
at least one hip joint surface in a functional hip joint,
wherein said medical device has: a largest diameter, larg-
est radius or a largest cross-sectional distance, and an

opening, wherein said opening, has a smallest diameter
or a smallest radius or a smallest functional opening. The
medical device is adapted to have a variable size of said
smallest diameter or smallest radius or said smallest
functional opening of said opening, and a variable size
of said largest diameter, largest radius or a largest cross-
sectional distance, such that said medical device can be
inserted through a hole having a diameter smaller than
said largest diameter or cross-sectional distance of said
medical device. This enabling a less invasive surgical
procedure which could spare the hip joint capsule and
reduce the removal of healthy Femoral bone.
[0007] In one embodiment said variable smallest di-
ameter or smallest functional opening in said opening is
adapted to be changed during an operation to place said
artificial hip joint surface in a functional position in said
hip joint.
[0008] In another embodiment a medical device for
treating hip joint osteoarthritis by providing at least one
hip joint surface for a human patient is provided. The
medical device comprises at least one hip joint surface
having one convex and one opposite concave side being
hollow, said device has a largest diameter or largest ra-
dius or a largest cross-sectional distance, and an opening
with a smallest diameter or a smallest functional opening,
said smallest diameter or cross sectional distance is
adapted to be changed during an operation.
[0009] According to a first embodiment the medical de-
vice is adapted to provide an artificial caput femur sur-
face, and according to a second embodiment the medical
device is adapted to provide an artificial acetabulum sur-
face.
[0010] According to another embodiment the artificial
hip joint surface comprises at least one artificial caput
femur surface, and the artificial caput femur surface dis-
plays a partly spherical shape being hollow, and through
its shape being adapted to mechanically fixate said arti-
ficial caput femur surface to said caput femur by at least
partly surrounding said caput femur beyond a maximum
diameter of said caput femur.
[0011] According to yet another embodiment the med-
ical device comprises an artificial caput femur surface.
The artificial caput femur surface is further adapted to
have the diameter or functional opening of said opening
being larger than the diameter of the caput femur, when
introduced onto the caput femur. Furthermore it is adapt-
ed to have said diameter or functional opening of said
opening being smaller than the caput femur or said great-
est internal cross-sectional diameter, after the mounting
of said artificial caput femur surface on the caput femur,
thus the opening of the artificial caput femur surface is
variable and adapted to either expand during the mount-
ing onto caput femur or decrease in size after being
mounted onto the caput femur. The mechanical construc-
tion to allow such variable opening could be made in
many different ways. Preferable a locking member or self
locking construction could be used to fix the position in
a functional hip joint. A few examples of such a variable
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construction are outlined further down.
[0012] Furthermore an artificial acetabulum surface
could be supplied. This acetabulum surface may also be
variable. Thus the opening of the artificial acetabulum
surface is variable and adapted to either expand during
the mounting onto caput femur or a artificial replacement
therefore or decrease in size after being mounted onto
said caput femur or said artificial replacement therefore.
The mechanical construction to allow such variable open-
ing could be made in many different ways. A few exam-
ples of such a variable construction are outlined further
down.
[0013] According to one embodiment a locking mem-
ber or self locking construction could be used to fixate
the position in a functional hip joint. The artificial acetab-
ulum surface could be mounted on the caput femur or
said artificial replacement therefore to withhold hip joint
dislocations up until a threshold up until which broken
bones are avoided, therefore the artificial acetabulum
surface is mounted on the caput femur or said artificial
replacement therefore until a certain predetermined
pressure cause dislocation of the hip joint.
[0014] According to another embodiment the artificial
acetabulum surface displays a partly inner side spherical
shape being hollow, and through its shape being adapted
to mechanically fixate said artificial acetabulum surface
to the caput femur or an artificial replacement therefore
by at least partly surrounding the caput femur or an arti-
ficial replacement therefore beyond a maximum diameter
of the caput femur or an artificial replacement therefore.
Only a pressure equal to or larger than said predeter-
mined pressure applied to the hip joint will dislocate said
mechanical fixation.
[0015] In one embodiment, the caput femur which is
integrated with the collum femur, said hollow partly ball
shaped artificial hip joint surface is adapted to be placed
onto said caput femur, said caput femur preferable sur-
gically modified, to replace the surface of the caput femur
in a functional hip joint, wherein said opening is adapted
to be directed towards the collum femur, wherein said
smallest diameter or smallest functional opening in said
opening is smaller than said largest diameter or a largest
radius inside the hollow part of said artificial hip joint sur-
face, when said artificial surface being placed onto the
caput femur in a functional hip joint, wherein the size of
said smallest diameter or smallest functional opening in
said opening is adapted to be variable.
[0016] In a second embodiment, said hollow partly
bowl shaped artificial hip joint surface is adapted to re-
place the acetabulum, the acetabulum preferable surgi-
cally modified, to replace the surface of the acetabulum
in a functional hip joint, wherein said opening is adapted
to be directed towards the caput femur or an artificial
replacement for the caput femur,
wherein said smallest diameter or smallest functional
opening in said opening is smaller than said largest di-
ameter or a largest radius inside the hollow part of said
artificial hip joint surface, when said artificial surface is

placed onto the caput femur in a functional hip joint,
wherein the size of the smallest diameter or smallest
functional opening in said opening is adapted to be var-
iable.
[0017] In both said first and said second embodiment
said variable smallest diameter or smallest functional
opening in said opening is adapted to be changed during
an operation to place said artificial hip joint surface in a
functional position in said hip joint.
[0018] In another embodiment said medical device
comprises at least an artificial caput femur surface adapt-
ed to replace at least a surface of said caput femur,
wherein said artificial acetabulum surface is movable pre-
mounted onto said at least artificial caput femur surface,
wherein said at least an artificial caput femur surface hav-
ing a largest outer diameter, wherein said artificial
acetabulum surface having said smallest diameter or
smallest functional opening in said opening smaller than
said largest outer diameter of said at least an artificial
caput femur surface, when movable pre-mounted on said
artificial caput surface, wherein said moveable pre-
mounted placement is adapted to withhold a predeter-
mined pressure applied onto said hip joint without dislo-
cating and wherein said smallest diameter or smallest
functional opening in said opening of said artificial
acetabulum surface is adapted to be increased in size,
to a size equal or larger than said largest outer diameter
of said caput femur to be able to dislocate, when said
predetermined pressure or a higher pressure is applied
to said hip joint.
[0019] In another further embodiment said at least an
artificial caput femur surface, comprise a replacement of
the whole caput femur. In another embodiment said at
least one artificial caput femur surface comprises a hol-
low ball shape replacement of the surface of the caput
femur.
[0020] In another embodiment the size of said smallest
diameter or smallest functional opening in said opening
is smaller than the caput femur and adapted to be in-
creased in size, to a size at least equal to the size of the
caput femur during the placement of said artificial hip
joint surface onto the caput femur.
[0021] In another embodiment the size of said smallest
diameter or smallest functional opening in said opening
is equal to, or larger than, the caput femur and adapted
to be decreased in size, to a size smaller than the caput
femur after the placement of said artificial hip joint surface
onto the caput femur.
[0022] The medical device may further comprise a
locking member, wherein said artificial hip joint surface
is further adapted to, have said smallest diameter or
smallest functional opening of said opening locked in its
final position in said functional hip joint, by said locking
member.
[0023] Said locking member may be adapted to lock
by passing into a hole passing through the femoral bone,
following said cross-sectional diameter. Said locking
member may also comprise a circular structure adapted
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to lock by preventing an expansion of the diameter or
cross sectional distance of said opening.

CONSTRUCTION

[0024] To enable the opening to be expandable, ac-
cording to one example, the medical device could further
comprise at least one slit. It is also conceivable that the
medical device comprises at least one elastic member
or at least one elastic part, is severable in at least one
place or comprises at least two parts. In the embodiment
where the medical device comprises at least two parts,
the at least two parts could be adapted to mechanically
connect using at least one of the following: at least one
screw, at least one pin, at least one portion of at least
one of the parts adapted to be introduced into the other
part, the parts being adapted to be sliding into the other
part, form fitting, welding, adhesive, pin, wire, a ball
mounted into a bowl being portions of said parts, a male
portion of one part mounted into a female portion of the
other part, a key introduced into a lock being portions of
said parts, band, or other mechanical connecting mem-
bers. It is further more conceivable that at least one of
said at least to parts is a part adapted to serve as base
part to which at least one additional part can be connect-
ed. This base part could be adapted to be located in the
center in relation to said at least one additional part.
[0025] According to one embodiment the medical de-
vice is larger than equator frustum spherical.
[0026] According to one embodiment the medical de-
vice comprises two parts rotatably connected to each
other, wherein said medical device has a first state adapt-
ed for the insertion in the hip joint through a hole, and a
second state adapted to enable the artificial caput femur
surface to function as caput femur surface, said medical
device is further adapted to alter between said first and
second state by means of said rotatable connection.
[0027] According to a third embodiment the medical
device comprises multiple ring shaped objects, said mul-
tiple ring shaped objects being adapted to connect to
each other after insertion in a hip joint to form an artificial
acetabulum surface.

INSERTION

[0028] For insertion into a hip joint it is conceivable that
the medical device comprises at least one elastic mem-
ber for varying the largest diameter, which enables the
insertion through a hole, wherein said hole has a diameter
smaller than said largest diameter of said medical device.
[0029] According to one embodiment the medical de-
vice is adapted to pass through said hole placed in the
pelvic bone, the femoral bone or the hip joint capsule.
[0030] For insertion, the medical device, according to
one embodiment, comprises at least one movable mem-
ber for varying the largest diameter of the medical device
for insertion through said hole, wherein said hole has a
diameter smaller than the largest diameter of the medical

device. It is furthermore conceivable that the medical de-
vice comprises two parts for insertion through said hole.
The parts could be adapted to be inserted through a hole
in the pelvic bone from the opposite side from acetabulum
of a human patient, said hole having a diameter less than
the largest diameter of said assembled medical device.
[0031] In the embodiment where the medical device
comprises at least two hip joint surface parts, the parts
could be adapted to be at least partly connected or moved
in relation to each other after insertion in a hip joint of a
human patient to form an artificial hip joint surface.
[0032] The insertion of the at least two artificial hip joint
surface parts, according to any of the embodiments,
could be performed using manual manipulation or an in-
strument adapted therefore. The surgical instrument
could further comprise a bend comprising at least one of
the following: A fixed angle, an adjustable angle, or a
parallel displaced part or section.

FIXATION

[0033] According to a preferred embodiment the fixa-
tion is performed without the use of any element pene-
trating the cortex of caput femur, the femoral bone or the
pelvic bone. However, in other embodiments a fixation
could go through any of the bones. For example the var-
iable opening of the artificial caput femur surface may be
fixated by a cross sectional connection passing through
caput femur.
[0034] According to one embodiment the opening
adapted to be changed is changed during and or after
the mounting on said caput femur or an artificial replace-
ment therefore. In one embodiment the opening is small-
er than said maximum caput femur diameter when said
medical device is mounted on said caput femur or an
artificial replacement therefore in said functional position,
and larger than said maximum caput femur diameter
when said opening travels over said caput femur or an
artificial replacement therefore.
[0035] According to one embodiment the medical de-
vice is adapted to be fixated to a caput femur or an arti-
ficial replacement therefore, a femoral bone or a pelvic
bone by means of said elastic member exerting a squeez-
ing force on said caput femur or an artificial replacement
therefore, said femoral bone or said pelvic bone.
[0036] According to one embodiment of the medical
device, the opening of said medical device has a normal
state diameter, wherein the diameter of said opening is
smaller than said normal state diameter when said med-
ical device is inserted into said hip joint, and wherein said
diameter of said opening is larger than said normal state
diameter when said opening travels over said caput fe-
mur or an artificial replacement therefore.
[0037] According to one embodiment the medical de-
vice is fully adapted to enable the mounting of said med-
ical device on said caput femur or an artificial replace-
ment therefore.
[0038] According to one embodiment the medical de-
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vice the medical device comprises a mechanical shape
adapted to enable the mounting of said medical device
on the caput femur or an artificial replacement therefore.
[0039] According to one embodiment the medical de-
vice comprises at least one slit adapted to enable the
mounting of said medical device on the caput femur or
an artificial replacement therefore.
[0040] According to one embodiment the medical de-
vice comprises at least one part made of elastic material
adapted to enable the mounting of said medical device
on said caput femur or an artificial replacement therefore.
[0041] According to one embodiment the medical de-
vice, at least one part of said device is bent in a way that
it is adapted to enable the mounting of said medical de-
vice in said hip joint.
[0042] To fixate the medical device to the caput femur,
an artificial replacement therefore or the pelvic bone, at
lest one of the following could be used: at least one screw,
at least one pin, at least one portion of at least one of the
parts adapted to be introduced into the other part, the
parts being adapted to be sliding into the other part, form
fitting, welding, adhesive, pin, wire, a ball mounted into
a bowl being portions of said parts, a male portion of one
part mounted into a female portion of the other part, a
key introduced into a lock being portions of said parts,
band, or other mechanical connecting members. All em-
bodiments above, when applicable, may apply to said
artificial caput femur surface as well as said acetabulum
surface or both of them.
[0043] The medical device according to any of the em-
bodiments could have the size of the largest diameter,
largest radius or a largest cross-sectional distance being
variable such that the medical device can be introduced
through a hole having a cross sectional area smaller than
530 mm2 or smaller than 380 mm2 or smaller than 250
mm2 or smaller than 180 mm2 or smaller than 110 mm2.

MATERIAL

[0044] The medical device according to any of the em-
bodiments could comprise at least one of the materials:
polyethylene based material, PTFE, Corian, titanium,
stainless steel, wolfram, other metal material, a combi-
nation of metal material, carbon fiber, boron, a combina-
tion of metal and plastic materials, a combination of metal
and carbon based material, a combination of carbon and
plastic based material, multi-material, wherein one ma-
terial comprise a flexible material, multi-material, wherein
one material comprise an elastic material, multi-material,
wherein one material comprising more parts than the oth-
er at least one material, PE, an acrylic polymer or a zir-
conium ceramic material. It is also conceivable that the
medical device comprises a self lubricating material. In
cases where the medical device do not comprise a self
lubricating material or if the self lubricating material is not
sufficient it is conceivable that the medical device is
adapted to be lubricated after insertion in said hip joint.

BEYOND PART AND FUNCTIONAL OPENING

[0045] In yet another embodiment a medical device for
treating hip joint osteoarthritis is supplied, the hip joint
having a collum femur, having a first axial substantially
circular distribution leading to a substantially rounded
shape caput femur, wherein said collum femur is placed
distal to the caput femur, a center axis of the collum and
caput femur in line with the first axial distribution being
the caput femur center axis, wherein the caput femur has
a substantially ball shaped configuration proximal of the
collum femur, with an outer maximum radius perpendic-
ular to the caput femur center axis, the caput femur being
placed in a bowl shaped acetabulum, having an opening,
wherein the bowl shaped acetabulum has a second axial
distribution with an acetabulum center axis from the cent-
er of the bottom of the acetabulum bowl and following
the center of the bowl towards the center of the opening
of the bowl, towards the caput femur, wherein the acetab-
ulum bowl has an inner maximum radius perpendicular
to the acetabulum center axis, wherein the caput femur
center axis is in line/aligned with the acetabulum center
axis, in a special centered position, when the caput femur
is placed; aligned, centered and symmetrical in the
acetabulum bowl in the hip joint, the aligned center axis
is defined as the hip joint center axis, wherein the caput
femur and the acetabulum has one hip joint surface each,
placed towards and contacting each other, wherein the
hip joint surfaces carrying weight in the hip joint are the
weight carrying surfaces, wherein the outer maximum
radius of the caput femur is forming a circular extending,
maximum caput femur radius circle, extending perpen-
dicular to the hip joint center axis, defining a maximum
caput femur radius cross-section perpendicular to the hip
joint center axis, wherein

said medical device comprises at least one artificial
hip joint surface, adapted to at least partly replace
at least one of the hip joint surfaces, said artificial
hip joint surface at least partly being hollow and hav-
ing an inner and outer surface, wherein said artificial
hip joint surface has an artificial hip joint surface cent-
er axis aligned with the hip joint center axis when the
hip joint is placed in the special centered position,
when at least one of said artificial hip joint surfaces
is implanted in the hip joint, with the caput femur or
an artificial caput femur surface placed; aligned, cen-
tered and symmetrical in the acetabulum bowl or an
artificial acetabulum surface in the hip joint, wherein
said medical device comprises a central part and a
surrounding part, the central part being aligned with
the artificial hip joint surface center axis and the sur-
rounding part surrounding the surface of the caput
femur or an artificial caput femur surface not includ-
ing the central part, wherein

the caput femur or an artificial caput femur sur-
face, has a maximum caput femur radius cross-
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section, in which the outer maximum radius of
the caput femur or said artificial caput femur sur-
face is forming a circular extending maximum
caput femur or artificial caput femur radius circle,
extending perpendicular to the hip joint center
axis, defining the maximum caput femur radius
cross-section perpendicular to the hip joint cent-
er axis or perpendicular to said artificial hip joint
surface center axis, when the hip joint is placed
in said special centered position, wherein
the surrounding part of said at least one artificial
hip joint surface comprises at least one first be-
yond part of the artificial hip joint surface for ex-
tending in distal direction at least partly beyond
the maximum caput femur radius cross-section,
when the hip joint is placed in said special cen-
tered position, when at least one of the artificial
hip joint surfaces is implanted in the hip joint,
wherein

said at least one first beyond part is adapted to have
a closest perpendicular distance to said artificial hip
joint surface center axis, being smaller than an inner
maximum distance, extending perpendicularly from
said artificial hip joint surface center axis to said inner
surface of said artificial hip joint surface, when the
hip joint is placed in the above mentioned special
centered position and said artificial hip joint surface
is placed in a functional position in the hip joint, thus
adapted to create and creating a more stable position
of said artificial hip joint surface,
wherein said artificial hip joint surface is adapted to
have said closest perpendicular distance variable,
the distance between said at least one beyond part
and the artificial hip joint surface center axis, wherein
said closest perpendicular distance is adapted to
vary between the placing phase, when said artificial
hip joint surface is under placement in the hip joint,
and the functional in place phase, when the at least
one artificial hip joint surface is mounted in place in
a functional position in the hip joint,
wherein said closest perpendicular distance, be-
tween said at least one beyond part and the artificial
hip joint surface center axis, is adapted to hinder the
movement of the caput femur or artificial caput femur
surface to dislocate out from the their functional po-
sition in the hip joint, when the at least one artificial
hip joint surface is implanted in the functional position
in the hip joint,
wherein the artificial hip joint surface with it’s beyond
parts defines a functional opening, adapted to; with
a first defined functional opening hinder the disloca-
tion movement of the caput femur or artificial caput
femur surface, when the at least one artificial hip joint
surface is mounted in the functional position in the
hip joint, and with a second defined functional open-
ing, being different from said first functional opening,
the caput femur or artificial caput femur is allowed

to be placed with the hip joint surfaces attached and
mounted together in the hip joint.

[0046] The medical device may have said variable
closest perpendicular distance in said functional opening
is adapted to be changed during an operation to place
said artificial hip joint surface in a functional position in
said hip joint.
[0047] The caput femur may be integrated with collum
femur, wherein said hollow partly ball shaped artificial hip
joint surface is adapted to be placed onto the caput femur,
the caput femur preferable being surgically modified, to
replace the surface of the caput femur in a functional hip
joint, wherein said functional opening is adapted to be
directed towards the collum femur,
wherein said closest perpendicular distance in said func-
tional opening is smaller than said largest radius or dis-
tance, extending perpendicular from the artificial hip joint
center axis to the inside of the hollow part of said artificial
hip joint surface, when said artificial surface being placed
onto the caput femur in a functional hip joint, in the special
centered position, wherein the size of said closest per-
pendicular distance in said functional opening is adapted
to be variable.
[0048] The medical device may have said variable
closest perpendicular distance in said functional opening
is adapted to be changed during an operation to place
said artificial caput femur surface in a functional position
in said hip joint.
[0049] The medical device may have said hollow partly
bowl shaped artificial hip joint surface adapted to replace
said acetabulum, said acetabulum preferable surgically
modified, to replace the surface of the acetabulum in a
functional hip joint, wherein said functional opening is
adapted to be directed towards the caput femur or an
artificial replacement for the caput femur,
wherein said closest perpendicular distance in said func-
tional opening is smaller than said largest distance from
the artificial hip joint center axis, to the inside of the hollow
part of said artificial hip joint surface, perpendicular to
said artificial hip joint center axis, when the hip joint is
placed in the special centered position, when said artifi-
cial surface being placed onto the caput femur in a func-
tional hip joint, wherein the size of said closest perpen-
dicular distance in said functional opening is adapted to
be variable.
[0050] The medical device may have said variable
closest perpendicular distance in said functional opening
adapted to be changed during an operation to place said
artificial acetabulum surface in a functional position in
said hip joint.
[0051] The medical device is in one embodiment, com-
prising at least one artificial caput femur surface adapted
to replace at least a surface of the caput femur, wherein
said artificial acetabulum surface is movably pre-mount-
ed onto said at least one artificial caput femur surface,
wherein said at least one artificial caput femur surface
having a largest outer diameter, wherein said artificial
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acetabulum surface having said closest perpendicular
distance in said functional opening smaller than said larg-
est outer radius of said at least one artificial caput femur
surface, when movable pre-mounted on said artificial
caput surface, wherein said moveable pre-mounted
placement is adapted to withhold a predetermined pres-
sure applied onto said hip joint without dislocating and
wherein said closest perpendicular distance in said func-
tional opening of said artificial acetabulum surface is
adapted to be increased in size, to a size equal to, or
larger than said largest outer radius of said caput femur
to be able to dislocate, when said predetermined pres-
sure or a higher pressure is applied to the hip joint.
[0052] Said at least one artificial caput femur surface,
may comprise a replacement of the entire caput femur.
[0053] Said at least one artificial caput femur surface,
may comprises a hollow ball shape replacement of the
surface of the caput femur.
[0054] In one embodiment the medical device have the
size of said functional opening smaller than the caput
femur and adapted to be increased in size, to a size at
least equal to the size of the caput femur during the place-
ment of said artificial hip joint surface onto the caput fe-
mur.
[0055] In another embodiment the medical device
have the size of said functional opening is equal to or
larger than the caput femur and adapted to be decreased
in size, to a size smaller than the caput femur after the
placement of said artificial hip joint surface onto the caput
femur.
[0056] In another embodiment the medical device with
said artificial caput femur surface displays a partly spher-
ical shape being hollow, and through its shape being
adapted to mechanically fixate said artificial caput femur
surface to the caput femur by at least partly surrounding
said caput femur beyond a maximum diameter of the
caput femur.
[0057] In another embodiment the medical device with
said artificial acetabulum surface displays a partly spher-
ical shape being hollow, and through its shape being
adapted to mechanically fixate to said caput femur or an
artificial caput femur or an artificial caput femur surface
by at least partly surrounding the caput femur, artificial
caput femur or artificial caput femur surface beyond a
maximum diameter thereof.
[0058] Said artificial caput femur surface may further
be adapted to have the diameter of said functional open-
ing being equal or larger than the diameter of the caput
femur, when introduced onto the caput femur.
[0059] Said artificial caput femur surface may further
be adapted to, have the smallest diameter of said func-
tional opening being smaller than said greatest internal
cross-sectional diameter, after the mounting of said arti-
ficial caput femur surface on the caput femur.
[0060] Said artificial caput femur surface may further
be adapted to have said closest perpendicular distance
of said functional opening being smaller than the caput
femur, after the mounting of said artificial caput femur

surface on the caput femur.
[0061] Said artificial acetabulum surface may further
be adapted to have said closest perpendicular distance
of said functional opening being equal or larger than the
largest outer diameter of the caput femur or an artificial
caput femur or an artificial caput femur surface, when
said artificial acetabulum surface is introduced thereon.
[0062] Said artificial acetabulum surface may further
be adapted to, have said closest perpendicular distance
of said functional opening being smaller than the largest
outer diameter of the caput femur, artificial caput femur
or artificial caput femur surface, after said artificial
acetabulum surface has been introduced and placed
thereon.
[0063] The medical device for treating hip joint oste-
oarthritis according to any embodiment may comprise a
locking member, wherein said artificial hip joint surface
is further adapted to have said closest perpendicular dis-
tance of said functional opening locked in its final position
in said functional hip joint, by said locking member.
[0064] Said locking member may be adapted to lock
by passing into a hole passing through the femoral bone,
following said cross-sectional distance.
[0065] Said locking member often comprises a circular
structure adapted to lock by preventing an expansion of
the diameter or cross sectional distance of said functional
opening.

THE SURGICAL AND LAPAROSCOPIC/ARTHRO-
SCOPIC METHOD

[0066] A second object is to provide a surgical and
laparoscopic/arthroscopic method for treating a hip joint
of a human patient by providing the medical device ac-
cording to any of the embodiments. The hip joint com-
prises a caput femur located on the very top of the femoral
bone and an acetabulum, which is a part of the pelvic
bone, the caput femur is in connection with the acetab-
ulum.
[0067] The idea is to perform an operation in the hip
joint through a hole in the pelvic bone, however some of
the aspects of the present invention can be performed
using conventional surgery entering the hip joint through
the hip joint capsule, or by entering through the femoral
bone.
[0068] The surgical method comprises the steps of cut-
ting the skin of the human patient, dissecting an area of
the pelvic bone on the opposite side from acetabulum,
creating a hole in the dissected area which passes
through the pelvic bone and into the hip joint, and pro-
viding at least one hip joint surface into the hip joint,
through the hole in the pelvic bone. The hip joint surface
could comprise the medical device according to any of
the embodiments above.
[0069] According to one embodiment, the step of cut-
ting the skin of the human patient could be performed in
the abdominal wall, the inguinal area, the pelvic region
or the abdominal region of the patient.

11 12 



EP 4 385 463 A2

9

5

10

15

20

25

30

35

40

45

50

55

[0070] The laparoscopic/arthroscopic method of the
present invention comprises the steps of inserting a nee-
dle or a tube like instrument into the abdominal region,
pelvic region or inguinal region of the patient’s body, us-
ing the needle or tube like instrument to fill the patient’s
body with gas, placing at least two laparoscopic/arthro-
scopic trocars in the patient’s body, and inserting a cam-
era through one of the laparoscopic/arthroscopic trocars
into the patient’s body. At least one dissecting tool is in-
serted through one of said at least two laparoscopic/ar-
throscopic trocars after which an area of the pelvic bone
on the opposite side from said acetabulum is dissected.
Furthermore the method comprises the steps of creating
a hole in said dissected area that passes through the
pelvic bone and into the hip joint of the human patient,
and providing at least one hip joint surface to the hip joint,
through the hole in the pelvic bone. The hip joint surface
could comprise the medical device according to any of
the embodiments above.
[0071] According to one embodiment, the step of in-
serting a needle or tube like instrument is performed in
the abdominal wall, the inguinal area, the pelvic region
or the abdominal region of the patient.
[0072] The step of dissecting an area of the pelvic bone
performed in both the surgical and the laparoscopic/ar-
throscopic method could be performed in the abdominal
cavity, an area between peritoneum and the pelvic bone,
an area of the pelvic bone and surrounding tissue, the
pelvic area or an area of the pelvic bone that comprises
the inguinal area. Dissecting a combination of the above
mentioned areas is also conceivable.

FURTHER STEPS OF THE OPERATION

[0073] The surgical or laparoscopic/arthroscopic
method could further comprise the step of reaming the
caput femur and/or the acetabulum, e.g. by means of an
expandable reamer.
[0074] According to one embodiment the artificial hip
joint surface could be fixated to the pelvic bone or to the
caput femur after the step of providing said hip joint sur-
face. The fixation could be done by means of mechanical
fixating members, such as screws or plates, adhesive,
bone cement, or a combination thereof. When the artifi-
cial hip joint surface has been placed in the hip joint, the
surgical or laparoscopic/arthroscopic method could fur-
ther comprise the step of closing the hole in the pelvic
bone using a bone plug, a prosthetic part, bone cement,
or a combination thereof.
[0075] According to another embodiment the artificial
hip joint surface is provided by means of a mould placed
in the hip joint through a hole in the pelvic bone, the hip
joint capsule or the femoral bone. Said artificial hip joint
surface could comprise an artificial acetabulum surface
and/or an artificial caput femur surface. After the mould
has been inserted into the hip joint a fluid is injected which
serves as an artificial caput femur surface after harden-
ing. It is conceivable that said mould is resorbable by the

human body or made of a material adapted to melt.
[0076] According to one embodiment the artificial hip
joint surface is provided by injecting a fluid into a sealed
area of the hip joint. Said artificial hip joint surface could
comprise an artificial acetabulum surface and/or an arti-
ficial caput femur surface or the surface of acetabulum
and/or the surface of caput femur. The sealed area is
sealed by means of at least one sealing member placed
in said hip joint through a hole in the pelvic bone, the hip
joint capsule or the femoral bone. It is conceivable that
said at lest one sealing member is resorbable by the hu-
man body or made of a material adapted to melt. A sec-
ond sealing member may be used to seal the injecting
member.
[0077] After the steps of the surgical method have been
performed, the instruments are withdrawn and the skin
is closed using sutures or staples.

ACETABULUM SURFACES

[0078] According to one embodiment, the surgical or
laparoscopic/arthroscopic method comprises the step of
providing an artificial acetabulum surface connecting
with the pelvic bone, and carrying the load placed on said
caput femur from the weight of said patient by the con-
nection with said pelvic bone. It is conceivable that the
diameter of the hole is larger than the largest diameter
of the artificial acetabulum surface thus allowing the ar-
tificial acetabulum surface to pass through the hole in its
entirety, however it is also conceivable that said hole is
smaller than the largest diameter of the artificial acetab-
ulum surface thus hindering the artificial acetabulum sur-
face from passing through the hole, which makes it pos-
sible for the edges of said hole to carry the load placed
on said acetabulum from the weight of the patient.
[0079] According to a first embodiment the artificial
acetabulum surface could comprise at least one support-
ing member which in turn could comprise at least one
screw, adhesive, at least one plate, bone cement, a sec-
tion of the artificial acetabulum surface or a combination
of the mentioned alternatives. It is also conceivable that
the supporting member comprises a first and second
part. The second part is displaceable in relation to the
first part and adapted to carry a load by the connection
with the pelvic bone, and carries the load when displaced.
[0080] According to a second embodiment the artificial
acetabulum surface comprises at least two acetabulum
surface parts. The at least two artificial acetabulum sur-
face parts are adapted to be connected to each other
after insertion in a hip joint of a human patient to form an
artificial acetabulum surface. The two artificial caput fe-
mur surface parts could be adapted to be mechanically
connected using at least one of: at least one screw, at
least one pin, at least one portion of at least one of the
parts adapted to be introduced into the other part, the
parts being adapted to be sliding into the other part, form
fitting, welding, adhesive, pin, wire, a ball mounted into
a bowl being portions of said parts, a male portion of one
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part mounted into a female portion of the other part, a
key introduced into a lock being portions of said parts,
band, or other mechanical connecting members. The ar-
tificial acetabulum being severable enables the insertion
of the artificial acetabulum surface through a hole smaller
than the artificial acetabulum surface, which makes it
possible for the edges of said hole to carry the load placed
on said acetabulum from the weight of the patient. The
surgical or laparoscopic/arthroscopic method could com-
prise the steps of inserting said parts through said hole
into the hip joint of a human patient, mounting said parts
together or moving said parts in relation to each other
after insertion in the hip joint and thereby forming an ar-
tificial acetabulum surface.
[0081] According to another embodiment the artificial
acetabulum surface could be adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum. Since the
largest diameter of the artificial acetabulum surface is
adapted to vary between being both smaller and larger
than the hole in the pelvic bone, the hole could having a
diameter smaller than the largest diameter of the artificial
acetabulum surface.
[0082] The surgical or laparoscopic/arthroscopic
method could comprise the step of inserting the artificial
acetabulum surface adapted to have a varying largest
diameter through the hole in the pelvic bone. In this em-
bodiment it is conceivable that the artificial acetabulum
surface is adapted to be flexible in its construction, thus
enabling the insertion of said artificial acetabulum surface
through a hole in the pelvic bone that is smaller than said
largest diameter of the artificial acetabulum surface. The
flexible part of the artificial acetabulum surface could fur-
ther be adapted to expand after insertion through the hole
making the largest diameter of the artificial acetabulum
surface larger than the diameter of the hole in the pelvic
bone, thus hindering the artificial acetabulum surface
from passing through the hole.
[0083] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises using an
artificial acetabulum surface having at least one first size
related to an insertion through a hole, a first hole being
smaller than said first size artificial acetabulum surface
do not allow passage of the artificial acetabulum surface
through said hole. The artificial acetabulum surface is
adapted to vary said first size, for allowing insertion
through said first hole in the pelvic bone from the opposite
side from acetabulum of said human patient, said artificial
acetabulum surface is adapted to change said first size
to at least one second size, being smaller than said first
hole for allowing said insertion through said first hole of
said artificial acetabulum surface, including the method
step of: Varying the size of the artificial acetabulum sur-
face between being both smaller and larger than said
first hole in the pelvic bone.
[0084] According to yet another embodiment the arti-
ficial acetabulum surface is created using a mould or a
sealed area possible to use as mould. The method could

further comprise the step of injecting a fluid into said
mould or sealed area, the fluid serves as an artificial
acetabulum surface when it hardens.
[0085] The mould or sealing members could be made
of a resorbable material and be placed in the hip joint
through at least one of the hip joint capsule, the pelvic
bone, or the femoral bone. The mould or sealing mem-
bers could be placed in the hip joint using manual ma-
nipulation or an instrument adapted therefore.
[0086] The surgical or laparoscopic/arthroscopic
method could comprise the step of reaming said acetab-
ulum or said caput femur, in which case the reamer could
be expandable for reaming an area larger than the hole
through which the reamer is inserted.
[0087] The step of creating a hole in the pelvic bone
could be performed using an instrument comprising a
driving member, a bone contacting organ in connection
with said driving member, an operating device adapted
to operate said driving member. The bone contacting or-
gan is adapted to create a hole in the acetabulum area
starting from the abdominal side of the pelvic bone of
said human patient through repetitive or continuous
movement. The surgical instrument could further com-
prise a bend comprising at least one of the following: a
fixed angle, an adjustable angle, or a parallel displaced
part or section. The bone contacting organ of the surgical
instrument could further be adapted to be replaceable to
a bone contacting organ adapted to ream at least one of
said acetabulum and said caput femur.
[0088] The surgical or laparoscopic/arthroscopic
method could further comprise the step of placing an ar-
tificial acetabulum surface onto caput femur or an artificial
caput femur surface and, when mounted in the joint, act-
ing as an acetabulum bowl. Said artificial acetabulum
surface having an axial distribution and centre axis from
the concave bottom thereof up until the centre of the
opening holding caput femur or said artificial caput femur
surface, having a substantially bowl shaped configura-
tion with a maximum inner diameter of said artificial
acetabulum surface substantially perpendicular to the
centre axis of said axial distribution.
[0089] The artificial acetabulum surface, comprises at
least one first beyond part adapted to cover the bone of
the caput femur or said artificial caput femur surface, on
at least a part of said caput femur or said artificial caput
femur surface, beyond the maximum inner diameter of
said artificial acetabulum surface, away from the concave
bottom of said acetabulum bowl, when mounted on said
caput femur or an artificial caput femur surface in its func-
tional position in the joint. The at least one first beyond
part have a closest perpendicular distance to said centre
axis, which is smaller than the distance between the pe-
riphery of said maximum inner diameter of said artificial
acetabulum surface and said centre axis. The method
further comprises the step of mounting said artificial
acetabulum surface, including the first beyond part there-
of, on the caput femur or said artificial caput femur surface
in said functional position. This creates a more stable
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position of said artificial acetabulum surface. Preferable
holding said artificial acetabulum surface in place until a
certain predetermined pressure will dislocate it. Said pre-
determined pressure defined to both avoiding any broken
bone or lose artificial hip joint surface and also avoiding
unnecessary dislocations in between the joint surfaces.

CAPUT FEMUR SURFACE

[0090] The surgical or laparoscopic/arthroscopic
method could further comprise the step of placing an ar-
tificial caput femur surface onto caput femur on the op-
posite side of collum femur and, when mounted in the
joint, in said acetabulum bowl or an artificial replacement
therefore. Said collum femur having an axial distribution
leading to said caput femur having a substantially ball
shaped configuration with a maximum diameter substan-
tially perpendicular to the centre axis of the prolongation
of said axial distribution of said collum femur, said caput
femur or said artificial caput femur surface being normally
placed in an acetabulum bowl or an artificial replacement
therefore creating said hip joint.
[0091] The artificial caput femur surface, comprises at
least one first beyond part of said artificial caput femur
surface adapted to cover and/or go into the bone of the
caput femur on at least a part of said caput femur beyond
the maximum diameter of said caput femur, away from
said acetabulum bowl towards said collum femur, when
mounted on said caput femur in its functional position in
the joint. The at least one first beyond part have a closest
perpendicular distance to said centre axis, which is small-
er than the distance between the periphery of said max-
imum diameter of said caput femur and said centre axis.
The method further comprises the step of mounting said
artificial caput femur surface, including the first beyond
part thereof, on the caput femur in said functional posi-
tion. This creates a more stable position of said artificial
caput femur surface.
[0092] According to one embodiment, an artificial
caput femur surface is adapted to be in connection with
said acetabulum surface. It is conceivable that the diam-
eter of the hole is larger than the largest diameter of the
caput femur thus allowing the caput femur to pass
through the hole. However it is also conceivable that said
hole is smaller than the largest diameter of the caput
femur thus hindering the caput femur from passing
through the hole.
[0093] The artificial caput femur surface could com-
prises at least two caput femur surface parts adapted to
be connected to each other after insertion in a hip joint
to form an artificial caput femur surface. According to one
embodiment the at least two artificial caput femur surface
parts are inserted through a hole in the pelvic bone from
the opposite side from acetabulum, said hole having a
diameter less than the largest diameter of said artificial
caput femur surface. The mechanical connection that
connects the parts of the artificial caput femur surface
could be created using: at least one screw, at least one

pin, at least one portion of at least one of the parts adapt-
ed to be introduced into the other part, the parts being
adapted to be sliding into the other part, form fitting, weld-
ing, adhesive, pin, wire, a ball mounted into a bowl being
portions of said parts, a male portion of one part mounted
into a female portion of the other part, a key introduced
into a lock being portions of said parts, band, or other
mechanical connecting members. The surgical or lapar-
oscopic/arthroscopic method could comprise the steps
of: mounting said at least two artificial caput femur sur-
face parts on caput femur to form an assembled medical
device. The assembled medical device could be hollow.
The method further comprises the steps of fixating said
assembled medical device to the caput femur and sur-
rounding, at least partly, the caput femur beyond said
maximum diameter of said caput femur towards collum
femur, the shape of said assembled medical device me-
chanically stabilizing the device when mounted on said
caput femur.
[0094] According to another embodiment the artificial
caput femur surface could be adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum of said hu-
man patient. Since the largest diameter of the artificial
caput femur surface is adapted to vary between being
both smaller and larger than the hole in the pelvic bone,
the hole could have a diameter smaller than the largest
diameter of the artificial caput femur surface.
[0095] The surgical or laparoscopic/arthroscopic
method could comprise the step of inserting the artificial
caput femur surface adapted to have a varying largest
diameter through the hole in the pelvic bone. In this em-
bodiment it is conceivable that the artificial caput femur
surface is adapted to be flexible in its construction, thus
enabling the insertion of said artificial caput femur surface
through a hole in the pelvic bone that is smaller than said
largest diameter of the artificial caput femur surface. The
flexible part of the artificial caput femur surface could
further be adapted to expand after insertion through the
hole making the largest diameter of the artificial caput
femur surface larger than the diameter of the hole in the
pelvic bone, thus hindering the artificial caput femur sur-
face from passing through the hole.
[0096] According to one embodiment the surgical or
laparoscopic/arthroscopic method further comprises the
step of introducing said hollow medical device onto said
caput femur, having a diameter or cross-sectional dis-
tance of said opening larger than the diameter of said
caput femur and having at least the smallest distance of
said opening diameter or cross-sectional distance be-
coming smaller than said maximum diameter of said
caput femur, after mounting said device on said caput
femur and in a functional position thereon.
[0097] According to one embodiment the method fur-
ther comprises using at least one slit for varying said
opening diameter or opening cross-sectional distance,
thus allowing the device to be introduced and mounted
on the caput femur. The varying diameter according to
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any of the embodiments can be changed in relation to
the mounting of said device onto the caput femur. The
changing of said opening could include at least one of
the following steps: Increasing an at least partly diameter
or cross sectional distance to be able to mount said de-
vice on the caput femur, decreasing said at least partly
diameter or cross sectional distance, to enable a stable
position of the device on the caput femur when mounted
thereon.
[0098] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises the step of
providing an artificial caput femur comprising at least two
artificial caput femur surface parts. The method further
comprises the step of inserting said at least two artificial
caput femur surface parts through said hole in the pelvic
bone from the opposite side from acetabulum of a human
patient, said hole having a diameter less than the largest
diameter of said caput femur. The at least two artificial
caput femur surface parts could be adapted to be me-
chanically connected using at least one of the following:
at least one screw, at least one pin, at least one portion
of at least one of the parts adapted to be introduced into
the other part, the parts being adapted to be sliding into
the other part, form fitting, welding, adhesive, pin, wire,
a ball mounted into a bowl being portions of said parts,
a male portion of one part mounted into a female portion
of the other part, a key introduced into a lock being por-
tions of said parts, band, or other mechanical connecting
members.
[0099] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises providing
an artificial caput femur surface adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum of said hu-
man patient. The hole has a diameter less than the largest
diameter of said artificial caput femur surface of said hu-
man patient. The method further comprises the step of
varying said largest diameter of said artificial caput femur
surface between being both smaller and larger than the
hole in the pelvic bone. The method steps could be per-
formed by inserting said artificial caput femur surface
through said hole in the pelvic bone and expanding said
flexible construction of said artificial caput femur surface
after said insertion through said hole making said artificial
caput femur surface larger than said caput femur, thus
not allowing passage through said hole in the pelvic bone.
[0100] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises providing
an artificial caput femur surface, wherein said artificial
caput femur surface is hollow and has a greatest internal
cross-sectional area and an opening with an area less
than said greatest internal cross-sectional area of said
artificial caput femur surface, when mounted on the caput
femur of the human patient. The artificial caput femur
surface further comprises at least one slit allowing the
mounting of said artificial caput femur surface on the
caput femur, which requires an opening area larger than
the largest cross-sectional area of caput femur, and de-

creasing the size of said opening area to become smaller
than said greatest internal cross-sectional area of said
hollow medical device after said mounting on the caput
femur.
[0101] According to one embodiment the artificial
caput femur surface is frustum spherical.
[0102] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises the steps
of inserting said at least two artificial caput femur surface
parts into said hip joint of said human patient and mount-
ing said at least two artificial caput femur surface parts
on said hip joint of said human patient to form said artificial
caput femur surface, wherein said artificial caput femur
surface is mechanically fixated to said caput femur by
means of said mounting on the caput femur so that said
artificial caput femur surface cannot be removed without
dismounting said at least two artificial caput femur sur-
face parts.
[0103] According to another embodiment the artificial
caput femur surface is created inside of the hip joint using
a mould or a sealed area. The method further comprises
the step of injecting a fluid into a sealed area, the fluid
serving as an artificial caput femur surface when it hard-
ens.
[0104] According to one embodiment the surgical or
laparoscopic/arthroscopic method comprises the step of
placing a mould in the hip joint. In this embodiment it is
further conceivable that said mould is placed in the hip
joint through at least one of, the hip joint capsule, the
pelvic bone, or the femoral bone using an instrument
adapted therefore. This instrument could be equipped
with a fixed angle, an adjustable angle or a parallel dis-
placed part or section for improved reach.
[0105] According to another embodiment the above
mentioned surgical or laparoscopic/arthroscopic method
comprises the step of placing at least one sealing mem-
ber in the hip joint. In this embodiment it is further con-
ceivable that the mould is placed in the hip joint through
at least one of, the hip joint capsule, the pelvic bone or
the femoral bone using an instrument adapted therefore.
This instrument could be equipped with a fixed angle, an
adjustable angle or a parallel displaced part or section
for improved reach.
[0106] According to above mentioned embodiments
the artificial caput femur or acetabulum surface could
comprises at least two artificial acetabulum/caput femur
surface parts. According to these embodiments the sur-
gical or laparoscopic/arthroscopic method could com-
prise the step of inserting these at least two artificial
acetabulum/caput femur surface parts, in which case a
surgical instrument adapted therefore could be used.
Said instrument could be adapted to insert the parts
through at least one of, the hip joint capsule, the pelvic
bone, or the femoral bone. It is furthermore conceivable
that said instrument is equipped with a fixed angle, an
adjustable angle or a parallel displaced part or section
for improved reach.
[0107] Please note that any embodiment or part of em-
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bodiment, feature, method, associated system, part of
system described herein may be combined in any way.

BRIEF DESCRIPTION OF DRAWINGS

[0108] The embodiments are now described, by way
of example, with reference to the accompanying draw-
ings, in which:

Fig. 1 shows the hip joint in section,

Fig. 2 shows a lateral view of a conventional hip joint
surgery,

Fig. 3 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 4 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 5 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 6 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 7 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 8 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 9 shows a medical device, according to one em-
bodiment, being used in conventional surgery,

Fig. 10 shows a lateral view of the thigh region of the
patient when the incision has been closed using su-
tures,

Fig. 11 shows an artificial caput femur surface being
larger than equator frustum spherical,

Fig. 12a shows an artificial caput femur surface ac-
cording to one embodiment,

Fig. 12b shows an artificial caput femur surface ac-
cording to one embodiment, when fixated to the
caput femur,

Fig. 13 shows cross-sectional views of the hip joint.

Fig. 14 shows an artificial caput femur surface ac-
cording to one embodiment,

Fig. 15a shows an artificial caput femur surface ac-
cording to a larger than equator frustum spherical
embodiment,

Fig. 15b shows the artificial caput femur surface ac-
cording to another embodiment,

Fig. 16a-16e shows the artificial caput femur surface
according to a yet another embodiment,

Fig. 17a shows the artificial caput femur surface ac-
cording to yet another embodiment,

Fig. 17b shows the artificial caput femur surface ac-
cording to 17a, in its folded state,

Fig. 18a shows the artificial caput femur surface ac-
cording yet another embodiment,

Fig. 18b shows the artificial caput femur surface ac-
cording to the embodiment of 18a when assembled,

Fig. 18c shows the artificial caput femur surface ac-
cording to 18a,b with the connecting members en-
larged,

Fig. 19a shows the artificial caput femur surface ac-
cording to yet another embodiment,

Fig. 19b shows the artificial caput femur surface ac-
cording to 19a in greater detail,

Fig. 19c shows the artificial caput femur surface ac-
cording to 19a when assembled,

Fig. 20 shows a conceptual view of the function of
the expandable caput femur surface,

Fig. 21 shows a conceptual view of the function of
the expandable caput femur surface,

Fig. 22a shows a conceptual view of the function of
the expandable acetabulum surface,

Fig. 22b shows the hip joint in section when an arti-
ficial acetabulum surface has been provided,

Fig. 23 shows the assembly of a medical device,

Fig. 24 shows the assembly of a medical device,

Fig. 25 shows the assembly of a medical device,

Fig. 26 shows the assembly of a medical device,

Fig. 27a,b,c shows the assembly of a medical device,

Fig. 28a,b,c shows the assembly of a medical device,

Fig. 29a,b,c shows the assembly of a medical device,

Fig. 30a,b,c shows the assembly of a medical device,

21 22 



EP 4 385 463 A2

14

5

10

15

20

25

30

35

40

45

50

55

Fig. 31a shows the providing of a first flexible layer
onto the caput femur,

Fig. 31b shows the caput femur when a flexible layer
has been provided,

Fig. 32a shown a medical device comprising multiple
parts,

Fig. 32b shown a medical device comprising multiple
parts, in further detail,

Fig. 33 shows the placing of a second stiff layer onto
a first flexible layer,

Fig. 34 shows the hip joint when a second stiff layer
has been placed onto a first flexible layer,

Fig. 35 shows the insertion of artificial hip joint sur-
face parts in the surgical method,

Fig. 36 shows a step of the laparoscopic/arthroscop-
ic method in further detail,

Fig. 37 shows different locations of the incisions
made in the human body in the surgical method,

Fig. 38 shows different locations where small inci-
sions can be made in the human body in the lapar-
oscopic/arthroscopic method,

Fig. 39a shows the laparoscopic/arthroscopic meth-
od of operating the hip joint of a human patient,

Fig. 39b shows a lateral view in section of the lapar-
oscopic/arthroscopic method,

Fig. 40 shows the hip joint in section when a hole is
created in the pelvic bone,

Fig. 41 shows the hip joint in section when a small
hole is created in the pelvic bone,

Fig. 42 shows the instrument that creates a hole in
the pelvic bone according to a first embodiment,

Fig. 43 shows the instrument that creates a hole in
the pelvic bone according to a first embodiment in
further detail,

Fig. 44 shows the instrument that creates a hole in
the pelvic bone according to a second embodiment,

Fig. 45 shows the instrument that creates a hole in
the pelvic bone according to a third embodiment,

Fig. 46 shows the bone contacting organ according
to a first embodiment,

Fig. 47 shows the bone contacting organ according
to a second embodiment,

Fig. 48a shows the step of providing an artificial caput
femur surface,

Fig. 48b shows the a section of the hip joint after the
artificial caput femur surface has been provided,

Fig. 49 shows the expandable reamer,

Fig. 50 shows the expandable reamer in its folded
state,

Fig. 51 shows the expandable reamer from under-
neath,

Fig. 52 shows the expandable reamer being used in
the surgical or laparoscopic/arthroscopic method,

Fig. 53a shows an expandable artificial caput femur
surface, according to the second embodiment, when
travelling through a hole in the pelvic bone.

Fig. 53b shows an expandable artificial caput femur
surface, according to the second embodiment, when
being placed on the caput femur.

Fig. 53c shows an expandable artificial caput femur
surface, according to the second embodiment, when
placed on the caput femur.

Fig. 54a show the insertion of artificial caput femur
surface parts into the hip joint,

Fig. 54b shows the artificial caput femur surface
parts after they have been connected inside of the
hip joint forming an artificial caput femur surface,

Fig. 54c shows how the form of the artificial caput
femur surface parts enables the connection of the
artificial caput femur surface parts to form an artificial
caput femur surface,

Fig. 54d shows a camera being inserted into the hip
joint,

Fig. 55a shows the hip joint when a medical device
comprising multiple parts is being provided,

Fig. 55a shows the hip joint when a medical device
comprising multiple parts is being provided, in a top
view,

Fig. 56 shows the human patient in section when a
medical device adapted to create a hole in the pelvic
bone is provided,
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Fig. 57 shows the hip joint in section when a hole is
being created in the pelvic bone,

Fig. 58 shows the hip joint in section when a surgical
instrument for removing the caput femur is provided,

Fig. 59 shows the hip joint in section when a surgical
instrument for removing the caput femur is posi-
tioned inside of the caput and collum femur,

Fig. 60 shows the removing of the caput femur
through a hole in the femoral bone,

Fig. 61 shows the removing of a part of a piece of
bone from the caput femur,

Fig. 62 shows the piece of bone being placed on the
medical device,

Fig. 63 shows the medical device with the piece of
bone being inserted through a hole in the pelvic bone,

Fig. 64 shows the hip joint in section when the med-
ical device has been provided,

Fig. 65 shows the step of reaming the collum femur
from a hole in the pelvic bone,

Fig. 66 shows the step of applying an adhesive to
an area of the collum femur,

Fig. 67 shows the step of placing an artificial hip joint
surface in the collum femur,

Fig. 68 shows the parts of a medical device according
to another embodiment,

Fig. 69 shows the hip joint in section when a medical
device has been provided,

Fig. 70 shows the placing of a prosthetic part in the
hole in the pelvic bone,

Fig. 71 shows a section of the hip joint when a med-
ical device has been fixated.

Fig. 72 shows a pre-mounted embodiment of the
medical device,

Fig. 73 shows a pre-mounted embodiment of the
medical device, when assembled,

Fig. 74 shows a pre-mounted embodiment of the
medical device,

Fig. 75 shows a pre-mounted embodiment of the
medical device, when assembled,

Fig. 76 shows a pre-mounted embodiment of the
medical device, when being mounted in the collum
femur,

Fig. 77 shows a pre-mounted embodiment of the
medical device, when mounted in the collum femur,

Fig. 78 shows an artificial acetabulum surface when
being inserted into a hip joint,

Fig. 79 shows an artificial acetabulum surface ac-
cording to a first embodiment,

Fig. 80a shows an artificial acetabulum surface ac-
cording to a second embodiment,

Fig. 80b shows an artificial acetabulum surface ac-
cording to the second embodiment in further detail,

Fig. 80c shows the artificial acetabulum surface
when assembled,

Fig. 81a shows an artificial acetabulum surface ac-
cording to a third embodiment,

Fig. 81b shows an artificial acetabulum surface ac-
cording to the third embodiment when assembled,

Fig. 81c shows the connection function of the artifi-
cial acetabulum surface according to the third em-
bodiment,

Fig. 82a shows an artificial acetabulum surface ac-
cording to a fourth embodiment,

Fig. 82b shows the function of the artificial acetabu-
lum surface according to the fourth embodiment,

Fig. 82c shows an artificial acetabulum surface ac-
cording to a fourth embodiment in its folded state,

Fig. 82d shows the connection function of the artifi-
cial acetabulum surface according to a fourth em-
bodiment,

Fig. 83a shows an artificial acetabulum surface ac-
cording to a fifth embodiment,

Fig. 83b shows an artificial acetabulum surface ac-
cording to the fifth embodiment in its folded state,

Fig. 84a shows an instrument for inserting parts into
a hip joint according to a first embodiment,

Fig. 84b shows an instrument for inserting parts into
a hip joint according to a second embodiment,

Fig. 84c shows an instrument for inserting parts into
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a hip joint according to a third embodiment,

Fig. 85 shows a hip joint in section after an artificial
caput femur surface and an artificial acetabulum sur-
face have been provided,

Fig. 86 shows the hip joint in section when a medical
device has been provided, in a first state,

Fig. 87 shows the hip joint in section when a medical
device has been provided, in a second state,

Fig. 88 shows the hip joint in section when a medical
device has been provided, in a first state,

Fig. 89 shows the hip joint in section when a medical
device has been provided, in a second state,

Fig. 90 shows the medical device in section,

Fig. 91 shows an alternative embodiment of the med-
ical device shown in fig. 88, in a first state,

Fig. 92 shows an alternative embodiment of the med-
ical device shown in fig. 88, in a second state,

Fig. 93 shows the hip joint in section, when a medical
device according to yet another embodiment is pro-
vided, in a first state,

Fig. 94 shows the hip joint in section, when a medical
device according to yet another embodiment is pro-
vided, in a second state,

Fig. 95a shows the hip joint in section when a medical
device comprising an elastic or rupture band has
been provided, in a first state,

Fig. 95b shows the medical device of fig. 95a, in sec-
tion, in a first state,

Fig. 96a shows the hip joint in section when a medical
device comprising an elastic or rupture band is pro-
vided, in a second state,

Fig. 96b shows the medical device of fig. 19a, in sec-
tion, in a second state,

Fig. 97 shows the hip joint in section, when a medical
device according to yet another embodiment has
been provided, in a first state,

Fig. 98 shows the hip joint in section, when a medical
device according to yet another embodiment has
been provided, in a second state,

Fig. 99 shows the hip joint in section, when a medical
device according to yet another embodiment has

been provided, in a first state,

Fig. 100 shows the hip joint in section, when a med-
ical device according to yet another embodiment has
been provided, in a second state,

Fig. 101 shows the hip joint in section when a medical
device, according to an embodiment where the arti-
ficial acetabulum surface comprises elastic ele-
ments, has been provided, in a first state,

Fig. 102 shows the hip joint in section when a medical
device, according to an embodiment where the arti-
ficial acetabulum surface comprises elastic ele-
ments, has been provided, in a second state,

Fig. 103 shows an alternative embodiment of the
medical device shown in fig. 101,

Fig. 104 shows an embodiment in which an artificial
acetabulum surface has been fixated to the pelvic
bone, and an artificial caput femur surface has been
fixated to the caput femur,

Fig. 105 shows a hip joint in section when a mould
is being inserted,

Fig. 106a shows the creation of a hole in the femoral
bone,

Fig. 106b shows an instrument able to introduce ob-
jects into a hip joint through the femoral bone,

Fig. 106c shows the placing of a mould inside of the
hip joint using an instrument that operates through
the femoral bone,

Fig. 106d shows the hip joint in section after the plac-
ing of a mould inside of the hip joint using an instru-
ment that operates through the femoral bone,

Fig. 107 shows the insertion of a first sealing member
into a hip joint,

Fig. 108 shows the insertion of a second sealing
member,

Fig. 109a shows the creation of a hole in the femoral
bone,

Fig. 109b shows an instrument able to introduce ob-
jects into a hip joint through the femoral bone,

Fig. 109c shows the placing of a sealing member
inside of the hip joint using an instrument that oper-
ates through the femoral bone,

Fig. 1 10a shows an instrument for insertion of a
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mould or a sealing member into a hip joint,

Fig. 110b shows the instrument for insertion of a
mould or a sealing member into a hip joint in section,

Fig. 110c shows the instrument for insertion of a
mould or a sealing member into a hip joint according
to a second embodiment,

Fig. 111 shows the filling of a sealed area inside of
the hip joint using an instrument that operates
through the pelvic bone,

Fig. 112 shows the filling of a mould inside of the hip
joint using an instrument that operates through the
femoral bone,

Fig. 113 shows the filling of a sealed area inside of
the hip joint using an instrument that operates
through the femoral bone,

Fig. 114 shows a hip joint in section after a sealed
area in the hip joint has been filled with a fluid,

Fig. 115 shows the insertion of fluid into an area of
the hip joint,

Fig. 116 shows the closing of a hole in the hip joint
using a bone plug,

Fig. 117 shows the fixation of a bone plug in the
pelvic bone,

Fig. 118 shows a part for closing a hole in the pelvic
bone having displaceable supporting members,

Fig. 119a shows a prosthetic part being used to close
a hole in the pelvic bone,

Fig. 119b shows how sections of a prosthetic part is
used as support against the edges of the hole in the
pelvic bone,

Fig. 119c shows the insertion of a prosthetic part in
the hole in the pelvic bone,

Fig. 120 shows how screws are being used to fixate
a bone plug or a prosthetic part in the hole in the
pelvic bone of a human patient,

Fig. 121 shows a cross-sectional view of the pelvic
bone,

Fig. 122a shows how a supporting plate is being used
to fixate a bone plug or a prosthetic part in the hole
in the pelvic bone of a human patient,

Fig. 122b shows two bone plugs or prosthetic parts

being fixated using a supporting plate,

Fig. 122c shows a section of the hip joint after two
holes in the pelvic bone have been filled with a fluid,

Fig. 123a shows an injecting member adapted to in-
ject a fluid into an area of the hip joint,

Fig. 123b shows an injecting member adapted to in-
ject a fluid into an area of the hip joint when injecting
a fluid,

Fig. 124 shows an injecting member in further detail,

Fig. 125a shows the step of suturing or stapling in
the surgical method,

Fig. 125b shows the step of suturing or stapling in
the laparoscopic/arthroscopic method.

Fig. 126 shows a frontal view of a patient when a
lubricating system is provided,

Fig. 127 shows the hip joint and lubricating system
in further detail,

Fig. 128 shows a circling lubricating system,

Fig. 129 shows a circling lubricating system, with fil-
ter.

DETAILED DESCRIPTION

[0109] Biocompatible material is to be understood as
being a material with low level of immune response. Bio-
compatible materials are sometimes also referred to as
biomaterials. Analogous is biocompatible metals a metal
with low immune response such as titanium or tantalum.
The biocompatible metal could also be a biocompatible
alloy comprising at least one biocompatible metal.
[0110] Form fitting is to be understood as an element
having a part or section which is adapted to enable a
mechanical connection of said element to at least one
other element using said part or section. Form fitted struc-
ture is a structure of an element which enables form fit-
ting.
[0111] Elasticity is to be understood as a materials abil-
ity to deform in an elastic way.
[0112] Elastic deformation is when a material deforms
under stress (e.g. external forces), but returns to its orig-
inal shape when the stress is removed. A more elastic
material is to be understood as a material having a lower
modulus of elasticity. The elastic modulus of an object is
defined as the slope of its stress-strain curve in the elastic
deformation region. The elastic modulus is calculated as
stress / strain, where stress is the force causing the de-
formation, divided by the area to which the force is ap-
plied; and strain is the ratio of the change caused by the
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stress.
[0113] Stiffness is to be understood as the resistance
of an elastic body to deformation by an applied force.
[0114] The contacting surfaces in any of the embodi-
ments herein could comprise a ceramic material such as
a Zirconium dioxide ceramic material.
[0115] In the following a detailed description of embod-
iments will be given. In the drawing figures, like reference
numerals designate identical or corresponding elements
throughout the several figures. It will be appreciated that
these figures are for illustration only and are not in any
way restricting the scope. Thus, any references to direc-
tion, such as "up" or "down", are only referring to the
directions shown in the figures. Also, any dimensions etc.
shown in the figures are for illustration purposes.
[0116] Fig. 1 shows the hip joint of a human patient in
section. The hip joint comprises a caput femur 5 placed
at the very top of collum femur 6 which is the top part of
the femoral bone 7. The caput femur is in connection with
the acetabulum 8 which is a bowl shaped part of the pelvic
bone 9. Both the caput femur surface 10 and the acetab-
ulum surface 11 is covered with articular cartilage 13
which acts as a cushion in the hip joint. In patients with
hip joint osteoarthritis, this articular cartilage 13 is abnor-
mally worn down due to a low grade inflammation. The
hip joint is surrounded by the hip joint capsule 12 which
provides support for the joint and hinders luxation. After
conventional hip joint surgery, penetrating the hip joint
capsule 12, the capsule 12 is dramatically weakened due
to the limited healing possibilities of its ligament tissue.
By performing hip joint surgery without damaging the hip
joint capsule 12 the patient can fully recover and place
equal amount of strain on an artificial joint as is possible
on a natural one.
[0117] Functional hip movements are to be understood
as movements of the hip that at least partly correspond
to the natural movements of the hip. On some occasions
the natural movements of the hip joint might be somewhat
limited or altered after hip joint surgery, which makes the
functional hip movements of a hip joint with artificial sur-
faces somewhat different than the functional hip move-
ments of a natural hip joint.
[0118] The functional position or normal functional po-
sition, of an implantable medical device or prosthesis is
the position in which the hip joint can perform functional
hip movements. The final position is to be understood as
a functional position in which the medical device needs
no further position change.
[0119] Functional opening is to be understood as an
opening serving a purpose as opening in particular for
receiving the caput femur and part of the femoral bone.
The functional opening is depicted in all medical devices
herein placed on the caput femur, since the caput femur
is inserted through the functional opening.
[0120] Fig. 2 shows a lateral view of a conventional hip
joint surgery where an incision 112 is made in the tight
113 enabling the surgeon to reach the femoral bone 7
on which the caput femur 5 is located.

[0121] Fig. 3 shows the placing of an artificial caput
femur surface 45 on the caput femur 5 in conventional
surgery when the femoral bone has been removed from
its position in the hip joint.
[0122] Fig. 4 shows the placing of an artificial caput
femur surface 45 on the caput femur in conventional sur-
gery. The artificial caput femur according to this embod-
iment comprises slits 49 and arms 50 making the struc-
ture of the artificial caput femur surface flexible for clasp-
ing the caput femur 5 and going beyond the maximum
diameter of the caput femur 5. Furthermore the artificial
caput femur surface 45 can be inserted into a hip joint
through a hole smaller than the full functional size of the
artificial caput femur surface 45, enabling a less invasive
surgical procedure.
[0123] Fig. 5 shows the placing of an artificial caput
femur surface 45 on the caput femur in conventional sur-
gery. The artificial caput femur according to this embod-
iment comprises slits larger slits 49 and smaller arms
making the structure of the artificial caput femur surface
flexible for clasping the caput femur 5 and going beyond
the maximum diameter of the caput femur 5. Furthermore
the artificial caput femur surface 45 can be inserted into
a hip joint through a hole smaller than the full functional
size of the artificial caput femur surface 45, enabling a
less invasive surgical procedure.
[0124] Fig. 6 shows the placing of an artificial caput
femur surface 45 on the caput femur in conventional sur-
gery. The artificial caput femur surface 45 comprises mul-
tiple ring-shaped artificial caput femur surface parts 63.
Said multiple ring-shaped artificial caput femur surface
parts 63 are adapted to be connected to each other to
form an artificial caput femur surface 45
[0125] Fig. 7 shows the placing of an artificial caput
femur surface 45 on the caput femur in conventional sur-
gery. The artificial caput femur surface 45 comprises mul-
tiple parts 46 adapted to be connected to each other to
form an artificial caput femur surface 45
[0126] Fig. 8 shows the placing of an artificial caput
femur 45 in conventional surgery, the femoral bone 7 has
been cut at the neck, the collum femur, and the neck is
replaced by a prosthetic stem 1201which also fixates the
medical device in the femoral bone 7 by the prosthetic
stem being fixated in the femoral bone 7 either with bone
cement or without. An artificial acetabulum surface 65 is
pre-mounted on the artificial caput femur 45. The artificial
acetabulum surface 65 is flexible by means of the artificial
acetabulum surface 65 comprising slits 66. The artificial
acetabulum surface 65 is further fixated by means of a
band, cord or wire 59 placed beyond the maximum di-
ameter of the caput femur for securing the artificial
acetabulum 65 to the artificial caput femur 45.
[0127] Fig. 9 shows an artificial acetabulum surface 65
which has been placed in the acetabulum of a patient
and fixated to the pelvic bone 9. The artificial acetabulum
65 is flexible in its construction by the artificial acetabulum
comprising slits 66 which enables the artificial acetabu-
lum 65 to travel beyond the maximum diameter of the

31 32 



EP 4 385 463 A2

19

5

10

15

20

25

30

35

40

45

50

55

caput femur 5 and/or passing through a hole smaller than
the full functional size of the artificial acetabulum surface
65 enabling a less invasive surgical procedure.
[0128] Fig. 10 shows a lateral view of the thigh region
of a patient when the incision made to reach the hip joint
have been closed by means of sutures 110.
[0129] Fig. 11 shows an artificial caput femur surface
45 in section having a greatest cross-sectional distance
52 adapted to travel over and beyond the maximum di-
ameter of the caput femur 5. The maximum diameter of
the caput femur 5 being positioned at a corresponding
largest cross sectional distance 61 of the artificial caput
femur surface A second distance 62 is the distance that
the artificial caput femur surface 45 travels beyond the
maximum diameter of the caput femur 5. Said distance
62 is the beyond part of the artificial caput femur surface
and is a part of the mechanical fixation of the artificial
caput femur surface 45 to the caput femur 5.
[0130] Fig. 12a shows an artificial caput femur surface
according to a first embodiment, the artificial caput femur
surface 45 is adapted to pass beyond the maximum di-
ameter of the caput femur 5. This enables a mechanical
fixation using the form of said artificial caput femur sur-
face 45. In this embodiment the artificial caput femur sur-
face 45 comprises at least one slit 49 adapted to make
said artificial caput femur surface 45 flexible for traveling
over and beyond the maximum diameter of the caput
femur 5. The construction could further be made flexible
so that the size of the artificial caput femur surface 45
can vary to become smaller for insertion through a hole
18 in the pelvic bone 9 smaller than the full functional
size of the artificial caput femur surface 45. It is also con-
ceivable that the artificial caput femur surface 45 com-
prises two or more artificial caput femur surface arms 50
which have a cross sectional distance 52 between each
other. This cross sectional distance 52 is according to
one embodiment shorter than the maximum diameter of
the caput femur 5 enabling the mechanical fixation of the
artificial caput femur surface 45 by means of said artificial
caput femur surface arms 50. For further fixation a band,
cord or wire 59 can be placed around the artificial caput
femur surface 45 beyond the maximum diameter of the
caput femur 5. The band, cord or wire 59 can be mechan-
ically connected using a self locking member 60 for form-
ing a ring-shaped element able to assist in the fixation of
the artificial caput femur surface 45 to the caput femur 5.
[0131] Fig. 12b shows the artificial caput femur surface
45 when fixated to the caput femur with the supporting
band, cord or wire placed around the artificial caput femur
surface 45 beyond the maximum diameter of the caput
femur 5. The arms may also be adapted to go into the
bone of caput femur 5 to lock said artificial caput femur
surface 45.
[0132] Fig. 13 shows the hip joint in section, the hip
joint has a collum femur 6, having a first axial distribution
leading to a caput femur 5, the center axis L1 of the caput
femur 5 being the caput femur center axis L1, caput femur
having a substantially ball shaped configuration with an

outer maximum diameter 1203, shown in the section A-
A, substantially perpendicular to the caput femur center
axis L1. The caput femur 5 is normally placed in a bowl
shaped acetabulum 8, having an opening, the bowl
shaped acetabulum 8 has a second axial distribution with
an acetabulum center axis L2 from the center of the bot-
tom of the acetabulum bowl 8 and following the center
of the bowl towards the center of the opening of the bowl
towards the caput femur 5. The acetabulum bowl 8 has
an inner maximum diameter 1202, as shown in the sec-
tion B-B, substantially perpendicular to the acetabulum
center axis L2, wherein the caput femur center axis L1
is in line with the acetabulum center axis L2 in a special
centered position when the caput femur 5 is: placed,
aligned, centered and symmetrical, as shown in fig 13,
in the acetabulum bowl 8 in the hip joint. The caput femur
5 and the acetabulum 8 have one hip joint surface each,
placed towards and contacting each other, the hip joint
surfaces carries weight in the hip joint.
[0133] Fig. 14 shows the artificial caput femur surface
45 according to a second embodiment, The shaft or
screw placed in the middle of the artificial caput femur
surface 45 serves as a mechanical attachment 44 pen-
etrating the cortex of the caput femur 5 and fixating the
artificial caput femur surface 45 to the caput femur 5.
However it is also conceivable that said shaft or screw
is assisted or replaced with screws, welding, sprints,
band, adhesive or some other mechanical connecting
member.
[0134] Fig. 15 a shows an artificial hip joint surface
according to an embodiment where the artificial hip joint
surface comprises an inner surface 906, and an outer
surface 907. The inner surface has a first point 908a, a
second point 909a, a third point 908b, a fourth point 909b,
a fifth point 908c, and a sixth point 909c, all points located
on different places along a length axis L1 of said inner
surface 906, wherein: a first straight line 910a, reaching
from said first point 908a to said second point 909a is
parallel to a second straight line 910b reaching from said
third point 908b to said fourth point 909b, which in turn
is parallel to a third straight line 910c reaching from said
fifth point 908c to said sixth point 909c, wherein: said first
and said third straight lines 910a, 910c are of equal
length, and wherein said second straight line 910b is
longer than said first 910a and said third 910c straight
lines and positioned between said first 910a and said
third 910c straight lines. The artificial hip joint surface is
thereby passing beyond the maximum diameter of the of
the artificial hip joint surface, which enables the artificial
hip joint surface to clasp an element such as the caput
femur 5, an artificial caput femur surface or an artificial
replacement for the caput femur. The artificial hip joint
surface is curved in more than one direction, as shown
with reference to L1 and L2 being lines following the cur-
vature in perpendicular directions.
[0135] Fig. 15b shows the artificial caput femur surface
45 according to a third embodiment, in which said artificial
caput femur surface 45 comprises at least one slit 49
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enabling the construction of the artificial caput femur sur-
face 45 to be flexible, thus enabling the largest diameter
51 to vary for insertion of said artificial caput femur sur-
face 45 through a hole in the pelvic bone 9 smaller than
the full functional size of said artificial caput femur surface
45. According to this embodiment the artificial caput fe-
mur surface 45 further comprises artificial caput femur
surface arms 50 located on the sides of said at least one
slit 49. The caput femur surface arms 50 can be made
of a flexible material enabling the insertion through a hole
18 in the pelvic bone 9 smaller than the largest diameter
51 of said artificial caput femur surface 45 when in its full
functional size.
[0136] According to one embodiment the artificial
caput femur surface 45 of said third embodiment could
be adapted to pass beyond the maximum diameter of
the caput femur 5. This enables a mechanical fixation
using the form of said artificial caput femur surface 45.
In the embodiment where the artificial caput femur sur-
face 45 travels beyond the maximum diameter of the
caput femur 5 the construction can be made flexible so
that the size of the artificial caput femur surface 45 can
vary to become smaller for insertion through a hole 18 in
the pelvic bone smaller than the full functional size of the
artificial caput femur surface 45, and have an opening
adapter to travel over the caput femur 5 that can be larger
that the same opening is in the full functional size of the
artificial caput femur surface 45 enabling the artificial
caput femur surface 45 to at least partly cover an area
beyond the maximum diameter of caput femur 5 from the
direction of the acetabulum 8. According to a second em-
bodiment the artificial caput femur surface 45 comprises
two or more artificial caput femur surface arms 50 which
have a cross sectional distance 52 between each other.
This cross sectional distance 52 is according to one em-
bodiment shorter than the maximum diameter of the
caput femur 5 enabling the mechanical fixation of the
artificial caput femur surface 45 by means of said artificial
caput femur surface arms 50.
[0137] Fig. 16a,b,c,d,e shows the artificial caput femur
surface 45 according to a fourth embodiment, in which
said artificial caput femur surface 45 comprises a first
53a and a second 53b section, as shown in fig. 8b. The
first and second sections are displaceable in relation to
each other. According to a first embodiment said first
section 53a can be rotated in relation to said second sec-
tion 53b so that said second section 53b travels under-
neath said first section 53a to create a displaced artificial
caput femur surface 54, as shown in fig. 8c, which is
possible to insert into a hip joint of a human patient
through a hole 18 being oval, or at least having an area
smaller than the cross sectional area of the artificial caput
femur surface 45 when in its full functional size 45, as
shown in fig. 8a. According to this embodiment the two
sections are connected to each other when the artificial
caput femur surface 45 is returned to its full functional
size using a mechanical form fitting 55, as shown in fig
8e. However it is also conceivable that said connection

is assisted or replaced with screws, welding, sprints,
band, adhesive or some other mechanical connecting
member.
[0138] Fig. 17a,b shows the artificial caput femur sur-
face 45 according to a fifth embodiment, in which said
artificial caput femur surface 45 comprises four slits. The
artificial caput femur surface 45 is flexible in its construc-
tion allowing the four artificial caput femur arms 50 to be
folded towards the center axis of the artificial caput femur
surface 45 thus allowing the artificial caput femur surface
45 to be inserted into a hip joint through a hole smaller
than the full functional size of the artificial caput femur
surface 45. The artificial caput femur surface 45 accord-
ing to this embodiment can be constructed to go beyond
the maximum diameter of the caput femur 5, in which
case the construction with the slits 49 allows the artificial
caput femur surface 45 to change to both a smaller and
a larger size than said full functional size.
[0139] Fig. 17b shows the artificial caput femur surface
45 in section when said artificial caput femur surface arms
50 are folded for insertion through a hole 18 with an area
smaller than the largest area of the artificial caput femur
surface 45 when in its full functional size.
[0140] Fig 18a shows the artificial caput femur surface
45 according to a sixth embodiment, in which said artifi-
cial caput femur surface 45 comprises multiple ring-
shaped artificial caput femur surface parts 63. Said mul-
tiple ring-shaped artificial caput femur surface parts 63
are adapted to be connected to each other to form an
artificial caput femur surface 45, shown in fig. 18b. Ac-
cording to one embodiment said artificial caput femur sur-
face parts 63 are adapted to be connected to each other
using mechanical connecting members 64a,b. In fig. 18c,
64a shows how an individual ring-shaped artificial caput
femur surface part 63 can be connected to itself to form
a continuous ring shape. 64b shows how an individual
ring-shaped artificial caput femur surface part 63 con-
nects to other ring-shaped artificial caput femur surface
parts 63 to form an artificial caput femur surface 45. The
artificial caput femur surface 45 according to this embod-
iment can further be adapted to go beyond the maximum
diameter of the caput femur 5.
[0141] Fig. 19a,b,c shows the artificial caput femur sur-
face 45 according to a sixth embodiment, in which said
artificial caput femur surface 45 comprises multiple arti-
ficial caput femur surface parts 46. Said multiple artificial
caput femur surface parts 46 are adapted to be connect-
ed to an interconnecting artificial caput femur surface part
56 after insertion into a hip joint. The interconnecting ar-
tificial caput femur surface part, which serves as a base
part 56, comprises self locking connecting members 57,
shown in fig. 19b, that fits with corresponding self locking
members 58 of the artificial caput femur surface parts
46. The artificial caput femur surface has a substantially
even surface which according to one embodiment has a
height difference 1204 of maximally 10 micrometer, ac-
cording to another embodiment has a height difference
1204 of maximally 100 micrometer and according to an-
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other embodiment has a height difference 1204 of max-
imally 1 millimeter. The artificial caput femur surface 45
can further be adapted to go beyond the maximum di-
ameter of the caput femur 5.
[0142] Fig. 20 shows an artificial acetabulum surface
45 according to an embodiment in which the artificial
caput femur surface comprises multiple movable por-
tions 1224 connected to an interconnecting part 56 by
operable joints 1205 placed along one side of the mov-
able portions 1224. The artificial caput femur surface is
further fixated to the caput femur by a band, cord or wire
59 placed beyond the maximum diameter of the caput
femur 5, after the movable portions 1224 have been
placed in there functional position clasping the caput fe-
mur 5. The section A-A shows a movable portion 1224
when not in its functional state. The movable portion be-
ing connected to an interconnecting part 56 through a
movable member in form of a hinge 1205 allowing the
movable portion to move for being able to clasp the caput
femur 5 and/or changing the maximum diameter of the
artificial caput femur surface for passing through a hole
smaller than the maximum diameter of the caput femur
surface in its functional state, in which case the movable
member is moved in a direction towards the center of the
artificial caput femur surface (not shown).
[0143] Fig. 21 shows a conceptual view wherein the
artificial caput femur surface 45, according to any of the
embodiments herein, has a diameter or cross-sectional
distance d1 small enough to enable said artificial caput
femur surface 45 to travel through a hole 18 in the pelvic
bone 9. After the artificial caput femur surface 45 has
traveled through the hole 18 in the pelvic bone 9 the ar-
tificial caput femur surface 45 is expanded such that the
diameter or cross-sectional distance d2 is large enough
to travel over the caput femur 5. Finally the artificial caput
femur surface 45 is positioned on the caput femur 5, in
this state the diameter d3 or cross-sectional distance is
smaller than the largest diameter of the caput femur 5,
which mechanically attaches the artificial caput femur
surface 45 to the caput femur 5. d3 is the normal sate
cross sectional distance of the medical device, i.e. the
cross sectional distance that the medical device has
when the medical device is in its functional position. This
figure may also in an alternative embodiment show the
artificial acetabulum surface mounted onto caput femur
or an artificial replacement therefore with the same lock-
ing principle.
[0144] Fig. 22a shows a conceptual way wherein the
artificial acetabulum surface 65 has a diameter or cross-
sectional distance d1 small enough to enable said artifi-
cial acetabulum surface 65 to travel through a hole 18 in
the pelvic bone 9. After the artificial acetabulum surface
65 has traveled through the hole 18 in the pelvic bone 9
the artificial acetabulum surface is expanded such that
the diameter or cross-sectional distance d2 is large
enough to hinder the artificial acetabulum surface 65 from
traveling through the hole 18 in the pelvic bone 9 as
shown in fig 22b.

[0145] Fig. 23 shows the medical device according to
an embodiment where the medical device comprises an
artificial caput femur 45, a fixating member 608, and a
stabilizing member 612 adapted to stabilize the medical
device from the outside of the collum femur 6, substan-
tially perpendicular to the longitudinal extension of the
collum femur 6, and from the acetabulum side, substan-
tially in line with the longitudinal extension of the collum
femur 6 through the stabilizing member being placed in
contact with the surface of a section 610 on the collum
femur 6. The stabilizing member 612 and the fixating
member 608 could be fixated to the collum femur 6 by
means of an adhesive 614 or bone cement. The stabiliz-
ing member 612 is made from an artificial material such
as a biocompatible metal, (e.g. titanium or tantalum), or
a biocompatible polymer or ceramic material. The med-
ical device comprises two parts which are adapted to be
interconnected to form an interconnected medical de-
vice. The first part of the medical device comprises a first
part of the fixating member 608’, and a first part of the
caput femur surface 45’. The second part of the medical
device comprises a second part of the fixating member
608", and a second part of the caput femur surface 45".
The parts are adapted to be connected to each other by
a sliding dovetail joint. The first part of the medical device
comprises a dovetail groove 1207 which matches the
dovetail section 1206 of the second part of the medical
device. The two parts can be interconnected to form the
medical device, before or during a surgical procedure,
preferably the parts are jointed during the surgical pro-
cedure since this enables the parts to be introduced into
the hip joint through a hole smaller than a hole which
through which the interconnected medical device could
pass. The cross-section A-A shows the fixating part and
the artificial caput femur 45, when they are interconnect-
ed by means of the sliding dovetail 1206, 1207.
[0146] Fig. 24 shows the medical device comprising
an artificial caput femur 45 and a prosthetic stem 1201.
The medical device comprises two parts each comprising
a part of the prosthetic stem 1201 ’,1201" and the artificial
caput femur surface 45’,45". The medical device is adapt-
ed to be interconnected by multiple sliding dovetail joints
1206,1207, wherein dovetail grooves 1207 in the second
part of the medical device matches the dovetail sections
1206 of the first part of the medical device. The cross-
section A-A shows the prosthetic stem of the first part
1201’ having a dovetail section 1206 and the prosthetic
stem of the second part having a dove tail groove 1207.
[0147] Fig. 25 shows the medical device according to
an embodiment where the medical device comprises an
artificial caput femur 45, a fixating member 608, and a
stabilizing member 612 adapted to stabilize the medical
device from the outside of the collum femur 6, substan-
tially perpendicular to the longitudinal extension of the
collum femur 6, and from the acetabulum side, substan-
tially in line with the longitudinal extension of the collum
femur 6 through the stabilizing member being placed in
contact with the surface of a section 610 on the collum
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femur 6. The medical device comprises two parts which
are adapted to be interconnected to form an intercon-
nected medical device. The first part of the medical de-
vice comprises a first part of the fixating member 608’,
and a first part of the caput femur surface 45’. The second
part of the medical device comprises a second part of
the fixating member 608", and a second part of the caput
femur surface 45 ". The parts are adapted to be connect-
ed to each other by a construction with pins 1209 and
grooves 1208 matching each other. The first part of the
medical device comprises the grooves 1209 which
matches the pins 1208 of the second part of the medical
device. The two parts can be interconnected to form the
medical device, before or during a surgical procedure,
preferably the parts are jointed during the surgical pro-
cedure since this enables the parts to be introduced into
the hip joint through a hole smaller than a hole which
through which the interconnected medical device could
pass. The pins 1208 and grooves 1209 are secured by
an elongated member 1212, which could be flexible, such
as a wire, or stiff, such as a pin, The elongated member
1212 is adapted to be inserted into a hole 1210 of the
pins 1208 and a hole 1211 of the first part of the medical
device, thereby securing the pins in the grooves 1211.
The cross-section A-A shows the fixating parts
608’,608" of the medical device with the elongated mem-
ber 1212 placed in the hole 1211 in the medical device
and the hole 1210 in the pins 1208. The elongated mem-
ber comprises an end portion 1213 having a flat upper
surface adapted to form part of the artificial caput femur
surface 45.
[0148] Fig. 26 shows the medical device comprising
an artificial caput femur 45 and a prosthetic stem 1201.
The medical device comprises two parts each comprising
a part of the prosthetic stem 1201 ’,1201 " and the artificial
caput femur surface 45’ ,45’ ’. The parts are adapted to
be connected to each other by a construction with pins
1208 and grooves 1209 matching each other. The first
part of the medical device comprises the grooves 1209
which matches the pins 1208 of the second part of the
medical device. The two parts can be interconnected to
form the medical device, before or during a surgical pro-
cedure, preferably the parts are jointed during the surgi-
cal procedure since this enables the parts to be intro-
duced into the hip joint through a hole smaller than a hole
which through which the interconnected medical device
could pass. The pins 1208 and grooves 1209 are secured
by an elongated member 1212, which could be flexible,
such as a wire, or stiff, such as a pin, The elongated
member 1212 is adapted to be inserted into a hole 1210
of the pins 1208 and a hole 1211 of the first part of the
medical device, thereby securing the pins in the grooves
1211. The cross-section A-A shows the prosthetic stem
parts 1201’,1201" of the medical device with the elongat-
ed member 1212 placed in the hole 1211 in the medical
device and the hole 1210 in the pins 1208. The elongated
member comprises an end portion 1213 having a flat
upper surface adapted to form part of the artificial caput

femur surface 45.
[0149] Fig. 27a shows the medical device comprising
an artificial caput femur 45 and a prosthetic stem 1201.
The medical device comprises two parts each comprising
a part of the prosthetic stem 1201’,1201" and the artificial
caput femur surface 45’,45". The parts are adapted to be
connected to each other by a construction with pins 1214
and holes 1215 matching each other. The first part of the
medical device comprises the holes 1215 which are
adapted to receive the pins 1214 in a first direction and
thereafter lock the pins in the holes in a second direction.
The two parts can be interconnected to form the medical
device, as shown in fig. 27b, before or during a surgical
procedure, preferably the parts are jointed during the sur-
gical procedure since this enables the parts to be intro-
duced into the hip joint through a hole smaller than a hole
which through which the interconnected medical device
could pass. The cross section A-A of fig. 27c shows a
pin 1214 in a hole 1215 after it firstly has been introduced
in one direction and secondly been pushed to the side
to lock the pin 1214 in the hole.
[0150] Fig. 28a shows the medical device according
to an embodiment where the medical device comprises
an artificial caput femur 45, a fixating member 608, and
a stabilizing member 612 adapted to stabilize the medical
device from the outside of the collum femur 6, substan-
tially perpendicular to the longitudinal extension of the
collum femur 6, and from the acetabulum side, substan-
tially in line with the longitudinal extension of the collum
femur 6 through the stabilizing member being placed in
contact with the surface of a section 610 on the collum
femur 6. The medical device comprises two parts which
are adapted to be interconnected to form an intercon-
nected medical device, as shown in fig 28b. The first part
of the medical device comprises a first part of the fixating
member 608’, and a first part of the caput femur surface
45’. The second part of the medical device comprises a
second part of the fixating member 608", and a second
part of the caput femur surface 45 ". The parts are adapt-
ed to be connected to each other by a construction with
pins 1216 and holes 1217 matching each other. The first
part of the medical device comprises the holes 1217
which are adapted to receive the pins 1216 in a first di-
rection and thereafter lock the pins 1216 in the holes
1217 in a second direction. The two parts can be inter-
connected to form the medical device, before or during
a surgical procedure, preferably the parts are jointed dur-
ing the surgical procedure since this enables the parts
to be introduced into the hip joint through a hole smaller
than a hole which through which the interconnected med-
ical device could pass. The cross section A-A, of fig. 28c,
shows a pin 1216 in a hole 1217 after it firstly has been
introduced in one direction and secondly been pushed
to the side to lock the pin 1216 in the hole 1217.
[0151] Fig. 29a shows the medical device comprising
an artificial caput femur 45 and a prosthetic stem 1201.
The medical device comprises two parts each comprising
a part of the prosthetic stem 1201 ’,1201 " and the artificial
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caput femur surface 45’,45". The parts are adapted to be
connected to each other by a construction with a pin 1218
and a hole 1219 matching each other. The first part of
the medical device comprises the hole 1219 which are
adapted to receive the pin 1218 in a first direction and
thereafter lock the pin in the hole in a second direction,
by turning the first and second parts in relation to each
other. The two parts can be interconnected to form the
medical device, as shown in fig. 29b, before or during a
surgical procedure, preferably the parts are jointed during
the surgical procedure since this enables the parts to be
introduced into the hip joint through a hole smaller than
a hole which through which the interconnected medical
device could pass. The cross section A-A of fig. 29c
shows a pin 1218 in a hole 1219 after it firstly has been
introduced in one direction and secondly been turned to
lock the pin 1218 in the hole 1219.
[0152] Fig. 30a shows the medical device according
to an embodiment where the medical device comprises
an artificial caput femur 45, a fixating member 608, and
a stabilizing member 612 adapted to stabilize the medical
device from the outside of the collum femur 6, substan-
tially perpendicular to the longitudinal extension of the
collum femur 6, and from the acetabulum side, substan-
tially in line with the longitudinal extension of the collum
femur 6 through the stabilizing member being placed in
contact with the surface of a section 610 on the collum
femur 6. The medical device comprises two parts which
are adapted to be interconnected to form an intercon-
nected medical device, as shown in fig 30b. The first part
of the medical device comprises a first part of the fixating
member 608’, and a first part of the caput femur surface
45’. The second part of the medical device comprises a
second part of the fixating member 608", and a second
part of the caput femur surface 45". The first part of the
medical device comprises a hole 1221 which are adapted
to receive a pin 1220 in a first direction and thereafter
lock the pin 1220 in the hole 1221 in a second direction,
by turning the first and second parts in relation to each
other. The two parts can be interconnected to form the
medical device, as shown in fig. 30b, before or during a
surgical procedure, preferably the parts are jointed during
the surgical procedure since this enables the parts to be
introduced into the hip joint through a hole smaller than
a hole which through which the interconnected medical
device could pass. The cross section A-A of fig. 30c
shows a pin 1220 in a hole 1221 after it firstly has been
introduced in one direction and secondly been turned to
lock he pin 1220 in the hole 1221.
[0153] Fig. 31a shows an embodiment in which a flex-
ible first layer 1222 is applied onto the caput femur 5.
The flexible first layer 1222 is adapted to serve as a layer
for fixation of a second stiff layer, acting as an artificial
acetabulum surface 45. The flexible first layer 1222 could
for example be fixated to the caput femur 5 using an
adhesive.
[0154] Fig 31b shows the hip joint with the caput femur
5, when the flexible first layer 1222 has been applied

thereon. The flexible first layer 1222 can further be adapt-
ed to go beyond the maximum diameter of the caput fe-
mur 5.
[0155] Fig. 32a shows an example of a stiff artificial
caput femur surface 45 comprising multiple artificial
caput femur surface parts 46. The multiple artificial caput
femur surface parts 46 are adapted to be connected to
an interconnecting artificial caput femur surface part 56
after insertion into a hip joint. The interconnecting artificial
caput femur surface part 56, which serves as a base part,
comprises self locking connecting members 57, shown
in fig. 32b, that fits with corresponding self locking mem-
bers 58 of the artificial caput femur surface parts 46. The
artificial caput femur surface parts 46 create an artificial
caput femur surface 45 when connected to each other.
The self locking members 57,58 can be assisted or re-
placed by screws, welding, sprints, band, adhesive or
some other mechanical connecting member. The artifi-
cial caput femur surface 45 according to this embodiment
can further be adapted to go beyond the maximum di-
ameter of the caput femur 5.
[0156] Fig. 33 shows the parts being applied to the
caput femur 5 with the flexible first artificial layer 1222
placed thereon. The flexible first layer 1222 could be
adapted to even-out the surface of the caput femur 5 for
achieving a better fixation of the stiff second layer, acting
as an artificial caput femur surface 45, or to act as a
resilient member when the hip joint is in its functional
position for absorbing shocks placed on the hip joint.
[0157] Fig. 34 shows the caput femur 5 when the stiff
artificial caput femur surface 45 is completed and fixated
on top of the first flexible layer 1222. The stiff layer is
preferably made of a hard material for resisting the wear
that is created by the connection with the acetabulum 8,
or an artificial replacement therefore. The stiff second
layer 45 could be fixated to the first flexible layer 1222
using an adhesive, form fitting or a mechanical fixation
element. The second stiff layer 45 according to this em-
bodiment can further be adapted to go beyond the max-
imum diameter of the caput femur 5.
[0158] Fig. 35 shows the artificial hip joint surface parts
48 according to any of the embodiments being inserted
through an incision according to a surgical method. Ac-
cording to a first embodiment the artificial hip joint surface
parts 48 are artificial caput femur surface parts 46, adapt-
ed to be connected to each other after the insertion to
form an artificial caput femur surface 45.
[0159] Fig. 36 shows the artificial hip joint surface parts
48 according to any of the embodiments being inserted
through laparoscopic/arthroscopic trocars 33a,b,c,
through a small incision according to a laparoscopic/ar-
throscopic method. According to a first embodiment the
artificial hip joint surface parts 48 are artificial caput femur
surface parts 46, adapted to be connected to each other
after the insertion to form an artificial caput femur surface
45.
[0160] A surgical and laparoscopic/arthroscopic meth-
od of treating hip joint osteoarthritis by providing a hip
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joint surface through the pelvic bone of a human patient
from the opposite side from acetabulum is further provid-
ed. Said method will now be described in further detail.
[0161] Fig. 37 shows a frontal view of the body of a
human patient. A surgical method of operating the hip
joint from the opposite side from acetabulum 8 is accord-
ing to a first embodiment performed starting with an in-
cision 1 in the abdominal wall of the human patient. The
incision 1 passes through the abdominal wall, including
peritoneum in to the abdomen of the human patent. In a
second preferred embodiment the incision 2 is conducted
through the abdominal wall and into the pelvic area, be-
low the peritoneum abdominal sac. According to a third
embodiment the incision 3 is performed just between Il-
lium of the pelvis bone and the surrounding tissue, an
incision 3 which could enable the pelvic bone 9 to be
dissected with very little penetration of fascia and mus-
cular tissue. According to a fourth embodiment the inci-
sion 4 is made in the inguinal region. In all of the four
embodiments the tissue surrounding the pelvic bone 9
in the area opposite to acetabulum 8 is removed or pen-
etrated or divided or moved away which enables the sur-
geon to reach the pelvic bone 9. It is obvious that the
methods described may both be combined or altered
reaching the same goal to dissect the pelvic bone 9 on
the opposite side of the acetabulum 8.
[0162] Fig. 38 shows a frontal view of the body of a
human patient. A laparoscopic/arthroscopic method of
operating the hip joint, from the opposite side from
acetabulum 8 is according to a first embodiment per-
formed starting with making small incisions 14 in the ab-
dominal wall of the human patient. The small incisions
enable the surgeon to insert laparoscopic/arthroscopic
trocars into the abdomen of the human patient. According
to the first embodiment the incisions 14 passes through
the abdominal wall, and peritoneum in to the abdomen
of the human patent. According to a second preferred
embodiment the small incisions 15 is conducted through
the rectus abdominis or on the side thereof and in to the
pelvic area, below peritoneum. According to a third em-
bodiment the small incisions 16 is performed just be-
tween Illium of pelvis and the surrounding tissue, an in-
cision 16 which could enable the pelvic bone to be dis-
sected with very little penetration of fascia and muscular
tissue. According to a fourth embodiment the incision 17
is made in the inguinal region. In all of the four embodi-
ments the tissue surrounding the pelvic bone 9 in the
area opposite to acetabulum 8 is removed or penetrated
or divided or moved away which enables the surgeon to
reach the pelvic bone 9.
[0163] Fig. 39a shows a frontal view of the body of a
human patient, illustrating the laparoscopic/arthroscopic
method of operating the hip joint from the opposite side
from acetabulum 8. The hip joint comprises the acetab-
ulum 8 and the caput femur 5. The small incisions 14 in
the abdominal wall of the human patient allows the in-
sertion of laparoscopic/arthroscopic trocars 33a,b,c into
the body of the patients. Whereafter one or more camera

34, a surgical instrument adapted to create a hole in the
pelvic bone 35, or instruments 36 for dissecting, intro-
ducing, placing, connecting, attaching, creating or filling
prosthesis or prosthetic parts, can be inserted into said
body through said laparoscopic/arthroscopic trocars
33a,b,c.
[0164] Fig. 39b shows a lateral cross-sectional view of
the body of a human patient, with the hip joint shown in
section in further detail. The hip joint comprises a caput
femur 5 placed at the very top of collum femur 6 which
is the top part of the femoral bone 7. The caput femur 5
is in connection with the acetabulum 8 which is a bowl
shaped part of the pelvic bone 9. Laparoscopic/arthro-
scopic trocars 33a,b,c is being used to reach the hip joint
39 with one or more camera 34, a surgical instrument
adapted to create a hole in the pelvic bone 35, or instru-
ments 36 for dissecting, introducing, placing, connecting,
attaching, creating or filling prosthesis or prosthetic parts.
[0165] After dissecting the pelvic bone 9 a hole 18 is
created in the bone 9, shown in fig. 19. The hole 18 pass-
es through the pelvic bone 9 from the opposite side from
acetabulum 8 and into the hip joint 19.
[0166] Fig. 40 shows the hole 18 in the pelvic bone 9
according to a first embodiment, the hole 18 is large which
allows prosthesis to pass through said hole 18 in their
full functional size. According to a second embodiment
the hole 20 created in the surgical or laparoscopic/arthro-
scopic method is much smaller as shown in fig. 41 allow-
ing the surgical instrument creating the hole to be smaller,
and thus the incision and dissection performed in the
human body.
[0167] Fig. 41 shows a surgical instrument for creating
a hole 18, 20 in the pelvic bone 9a according to a first
embodiment. The surgical instrument comprises a driv-
ing member 21a, b. The driving member 21a,b could be
a shaft, a rod, a belt, a chain or any other element suitable
for transferring force or torque. The surgical instrument
also comprises a bone contacting organ 22 which is
adapted to create the hole 18, 20 in the pelvic bone 9.
The bone contacting organ 22 could have a sawing, drill-
ing or milling effect using sharp objects; it is furthermore
conceivable that said bone contacting organ 22 creates
a hole using water, abrasive fluids, laser or radiation. The
surgical instrument also comprises an operating device
23a adapted to operate the driving member 21a,b. The
operating device could comprise an electrical, mechan-
ical, pneumatic or magnetic motor and it could be adapted
to create a rotating, oscillating, vibrating or repetitive
movement. The operation device may include a source
of ultrasound, radiation, laser or water.
[0168] Fig. 42 shows a surgical instrument that further
comprises a parallel displaced part or section 26. The
parallel displaced part or section 26 improves the reach
of the medical device and enables the creation of a hole
18 in the pelvic bone 9 from the opposite side from
acetabulum 8. According to one embodiment shown in
fig. 42 the parallel displaced part or section 26 has a
telescopic function by means of the parallel displaced
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part or section 26 being divided in to a first and second
part 27a, b, wherein the second part 27b can slide in and
out of the first part 27a.
[0169] Fig. 43 shows one embodiment in which the op-
erating device 23b is be placed in direct connection with
the bone contacting organ 22, in which case the operating
device 23b also serves as driving member. In this con-
struction a handle portion 24 could be attached to the
surgical instrument, facilitating the surgeons handling of
said surgical instrument. To improve the reach of the sur-
gical instrument the handle portion 24 could be attached
perpendicular to the hole-creating direction 25 of the sur-
gical instrument, it is furthermore conceivable that the
handle portion 24 is bent by means of a parallel displaced
part or section, a fixed angle, an adjustable angle or a
flexible part or section.
[0170] Fig. 44 shows the surgical instrument according
to a second embodiment wherein said surgical instru-
ment comprises a driving member 28a,b,c with two angle
adjusting members 29a,b. The angle adjusting members
29a,b could be adjustable for varying the angle of said
driving member 28a,b,c or fixed in an angle suitable for
creating a hole in the pelvic bone 9 from the opposite
side from acetabulum 8. In another embodiment (not
shown) the part of the driving member 28c in connection
with the bone contacting organ 22 could be very short
enabling the surgical instrument to operate very close to
the pelvic bone 9 when creating a hole 18 in said pelvic
bone 9.
[0171] Fig. 45 shows the surgical instrument according
to a third embodiment wherein the driving member 30 is
flexible, enabling said driving member 30 to be very pre-
cisely adjusted to create a hole 18 in the pelvic bone 9
of the patient. The stiffness of said driving member 30
could range from completely flexible to completely stiff
to fit the surroundings of the particular operation.
[0172] Fig. 46 shows the bone contacting organ ac-
cording to a first embodiment wherein the bone contact-
ing organ 22a is adapted to crate a bone plug 31. The
bone plug 31 could be adapted to be replaced into said
hole 18 after the surgical or laparoscopic/arthroscopic
steps performed in the hip joint has been concluded.
[0173] Fig. 47 shows the bone contacting organ ac-
cording to a second embodiment wherein the bone con-
tacting organ 22b is adapted to create small pieces of
bone 32 when creating said hole 18 in the pelvic bone 9.
The small pieces of bone could be transported from the
area and out of the body using vacuum power or a hy-
draulic transport system.
[0174] Fig. 48a shows the hip joint in section with the
caput femur 5 placed at the very top of collum femur 6,
which is the top part of the femoral bone 7. The caput
femur is in connection with the acetabulum 8, which is a
bowl shaped part of the pelvic bone 9. According to a
first embodiment the hole 18 created in the pelvic bone
9 from the opposite side from acetabulum 8, is larger
than said artificial caput femur surface 45, enabling the
insertion of said artificial caput femur surface 45 in its full

functional size. Said insertion of said artificial caput femur
surface 45 could be performed as a step of the surgical
method, as well as a step of the laparoscopic/arthroscop-
ic method. After the insertion, the artificial caput femur
surface 45 is attached to the caput femur 5, the attaching
is performed by means of a mechanical attachment 44
comprising a shaft or screw penetrating the cortex. It is
however also conceivable that the mechanical attach-
ment 44 is assisted or replaced by bone cement or ad-
hesive placed between caput femur 5 and the artificial
caput femur surface 45, or in connection with said shaft
or screw 44. Alternative ways of attaching the artificial
caput femur surface 45 includes: at least one screw, at
least one pin, at least one portion of at least one of the
parts adapted to be introduced into the other part, the
parts being adapted to be sliding into the other part, form
fitting, welding, adhesive, pin, wire, a ball mounted into
a bowl being portions of said parts, a male portion of one
part mounted into a female portion of the other part, a
key introduced into a lock being portions of said parts,
band, or other mechanical connecting members.
[0175] Fig. 48b shows the hip joint in section with the
artificial caput femur surface 45 attached to the caput
femur 5.
[0176] The surgical and laparoscopic/arthroscopic
methods described could further comprise the step of
reaming the acetabulum 8 or the caput femur 5. Accord-
ing to a first embodiment the reaming of the acetabulum
8 or the caput femur is performed using an expandable
reamer shown in figs. 49-51. The expandable reamer
comprises at least one reaming blade 40 which compris-
es a reaming surface 41a,b. Said expandable reamer
could be adapted to ream the acetabulum 8, the caput
femur 5 or both. In the embodiment where said expand-
able reamer is adapted to ream the acetabulum 8 said
reaming surface 41a is located on the exterior part of the
at least one reaming blade 40, whereas in the embodi-
ment when said expandable reamer is adapted to ream
the caput femur 5, said reaming surface 41b is located
on the interior part of the at least one reaming blade 40.
According to a second embodiment said expandable
reamer is adapted to ream both the acetabulum and the
caput femur, in which case the reamer has reaming sur-
faces 41a,b both on the exterior and the interior part of
the at least one reaming blade 40.
[0177] Fig. 50 shows the expandable reamer, accord-
ing to any of the embodiments, wherein the reaming
blades 40 can be folded towards a center of the semi-
sphere that the expandable reamer produces in its ex-
panded state, shown in fig. 49. The folding of the reaming
blades 40 enables the expandable reamer to be intro-
duced into a hip joint through a hole smaller than the area
possible to ream using said expandable reamer.
[0178] Fig. 51 shows the interior said of the expandable
reamer with the reaming blades 40. In the embodiment
when the expandable reamer is adapted to ream the
caput femur, said interior side of the at least one reaming
blade 40 comprises a reaming surface 41b.
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[0179] Fig. 52 shows the expandable reamer accord-
ing to any of the embodiments when reaming said acetab-
ulum 8 and/or said caput femur 5. The reamer can be
adapted to be operated manually or by means of a rotat-
ing, vibrating or oscillating operating device.
[0180] According the one embodiment the bone con-
tacting organ 22 of the surgical instrument for creating a
hole in the pelvic bone can be replace with the expand-
able reamer shown in figs. 49-51, in which case the ex-
pandable reamer can be powered using the operating
device 23a,b used in said surgical instrument.
[0181] After the preparation of the hip joint surfaces
the method step of inserting or creating new surfaces is
performed.
[0182] Fig. 53a shows how an expandable artificial
caput femur surface 45 is being inserted through a hole
18 in the pelvic bone 9, using a tool for insertion of a
medical device 1240.
[0183] Fig. 53b shows how an expandable artificial
caput femur surface 45 goes through the hole 18 in the
pelvic bone 9 and travels over caput femur 5, by means
of arms 50 of the artificial caput femur surface making
the artificial caput femur surface flexible.
[0184] Fig. 53c shows an expandable artificial caput
femur surface 45 is after it has been placed on said caput
femur 5. In this embodiment the artificial caput femur sur-
face arms 50 clasps the caput femur 5.
[0185] The medical device according to any of the em-
bodiments could have the size of the largest diameter,
largest radius or a largest cross-sectional distance being
variable such that the medical device can be introduced
through a hole 18 having a cross sectional area smaller
than 530 mm2 or smaller than 380 mm2 or smaller than
250 mm2 or smaller than 180 mm2 or smaller than 110
mm2.
[0186] Fig. 54a shows the hip joint in section according
to a second embodiment in which the hole 18 in the pelvic
bone 9 is smaller than the artificial caput femur surface
45 in its full functional size. According to this embodiment
the artificial caput femur surface 45 is introduced into
said hip joint through the hole 18 in the pelvic bone 9
form the opposite side from acetabulum 8. The artificial
caput femur surface parts 46 are connected to each other
after insertion into said hip joint to form the artificial caput
femur surface 45.
[0187] Fig. 54b shows the hip joint in section when the
artificial caput femur surface parts 46 are connected to
each other using form fitting 47, however it is conceivable
that the form fitting is assisted or replaced with adhesive
or bone cement. After the artificial caput femur surface
parts 46 have been introduced and connected in the hip
joint, they are mechanically fixated to the caput femur 5,
the mechanical fixation could be done by means of: at
least one screw, at least one pin, at least one portion of
at least one of the parts adapted to be introduced into
the other part, the parts being adapted to be sliding into
the other part, form fitting, welding, adhesive, pin, wire,
a ball mounted into a bowl being portions of said parts,

a male portion of one part mounted into a female portion
of the other part, a key introduced into a lock being por-
tions of said parts, band, or other mechanical connecting
members.
[0188] Fig. 54c shows the artificial caput femur surface
parts 46 with the parts supplying the form fitting 47 for
connecting the parts to each other.
[0189] Fig. 54d shows the hip joint in section wherein
a second hole 18b in the pelvic bone 9 enables the sur-
geon to place a camera 34 into the hip joint, preferably
used in the laparoscopic/arthroscopic method.
[0190] Fig. 55a shows the femoral bone 7 where mul-
tiple positioning shafts 900a,b,c are placed in the caput
femur 5. The positioning shafts 900a,b,c are adapted to
guide, position and center artificial hip joint surface parts
913a,b on to the caput femur 5, or guide, position and
center artificial hip joint surface parts 913a,b to be placed
in the acetabulum. The artificial hip joint surface parts
913a,b each have a positioning hole 910a,b which are
adapted to encircle the positioning shafts 900a,b,c
placed in the caput femur 5. The artificial hip joint surface
parts 913a,b are adapted to be connected to each other
after insertion the hip joint using mechanical connecting
members 914a,b, wherein the mechanical connecting
members comprises a first part 914a placed in a first
artificial hip joint surface part 913b and adapted to fit in
a corresponding second part 914b, placed in a second
artificial hip joint surface part 913a. The multiple position-
ing shafts 900a,b thereby assists in the connection of
multiple artificial hip joint surface parts 913a,b to each
other. However the mechanical connecting members
914a,b could be assisted or replaced by an adhesive.
[0191] Fig. 55b shows the positioning of the artificial
hip joint surface parts 913a,b from above with the posi-
tioning holes 910a,b of the artificial hip joint surface parts
913a,b encircling the positioning shafts 900a,b,c and
thereby the positioning shafts 900a,b,c guiding, position-
ing and centering the artificial hip joint surface parts
913a,b in the hip joint.
[0192] Fig. 56 shows a lateral view of a human patient
where a surgical instrument 35 adapted to create a hole
in the pelvic bone from the abdominal side of the pelvic
bone 9 is inserted through an incision in the abdominal
wall. The surgical instrument could comprise a flexible
part or section 300, enabling the surgical instrument to
be very precisely adjusted to reach the pelvic bone or
the hip joint from the abdominal side of the pelvic bone.
The stiffness of said flexible part or section 300 could
range from completely flexible to completely stiff to fit the
surroundings of the particular operation. The surgical in-
strument 35 could be powered through an operating de-
vice which in turn could comprise an electrical, hydraulic,
mechanical, pneumatic or magnetic engine and it could
be adapted to create a rotating, oscillating, vibrating or
repetitive movement.
[0193] According to another embodiment (not shown)
the surgical instrument 35 is powered from an operating
device being placed outside of the human body, in the
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thigh region. The force created in the operating device
is then transferred through a force transferring member
placed which is placed in the collum femur and femoral
bone. This allows the surgeon to supply force to an area
of the hip joint and its surroundings through an incision
in the thigh.
[0194] Fig. 57 shows a hip joint in section wherein a
surgical instrument 35 adapted to create a hole 18 in the
pelvic bone 9 is adapted to create a bone plug 31. The
bone plug 31 could be adapted to be replaced into said
hole 18 after the surgical or laparoscopic steps performed
in the hip joint has been concluded.
[0195] Fig. 58 shows a hip joint in section wherein a
surgical instrument 604 for removing the caput femur 5
is provided through a hole 18 in the pelvic bone 9. The
surgical instrument is adapted to create a hole in the
caput femur 5, passing down a longitudinal extension of
the collum femur 6. The surgical instrument further com-
prises a sawing member 605a,b adapted to separate the
caput femur from the collum femur. In a first state 605a,
the sawing member 605a is retracted within the surgical
instrument 604. When the surgical instrument is posi-
tioned inside of the collum femur in a desired position the
sawing member is folded to a second state 605b allowing
the sawing member to create a section in the collum fe-
mur, separating the caput femur 5 from the collum femur
6.
[0196] Fig. 59 shows the hip joint in section when the
surgical instrument 604 and the sawing member 605b is
positioned inside of the collum femur. After the caput fe-
mur 5 has been removed, a stabilizing part of the collum
femur 6 is retained. The stabilizing part of collum femur
6 could be defined to be the proximal half of said collum
femur 6, the proximal two third of said collum femur, the
proximal three quarter of said collum femur, the proximal
90% of said collum femur or the whole collum femur. The
proximal part of collum femur being the part of collum
femur closest to the torso of the human body.
[0197] Fig. 60 - 64 shows the medical device and the
method of placing said medical device according to a one
embodiment.
[0198] Fig. 60 shows the removal of the caput femur 5
after the surgical instrument 604 has created a surface
of a section 610 substantially perpendicularly to the lon-
gitudinal extension of the collum femur 6. The separated
caput femur 5 is then removed through the hole 18 in the
pelvic bone 9.
[0199] Fig. 61 shows the removal of a piece of bone
609 from the caput femur 5. The removal of the piece of
bone 609 is preferably performed outside of the human
body. Fig. 13 shows the removal of the top part of caput
femur 5; however it is equally conceivable that the piece
of bone is removed from any other side of the caput femur
5.
[0200] Fig. 62 shows the medical device 600 according
to one embodiment. The medical device comprises a fix-
ating member 608 and an artificial caput femur surface
607. The artificial caput femur surface 607 is adapted to

be in contact with the acetabulum surface 11 or an arti-
ficial replacement therefore. The fixating member 608 is
adapted to at least partly be stabilized by the cortical
bone 601 of a stabilizing part of the collum femur 6. The
stabilizing could be performed from the inside, substan-
tially perpendicular to the longitudinal extension of the
collum femur 6, and from the acetabulum side, substan-
tially in line with the longitudinal extension. The stabilizing
could further be performed from the acetabulum side,
substantially in line with the longitudinal extension of the
collum femur 6, and from the outside, substantially per-
pendicular to the longitudinal extension of the collum fe-
mur 6, from the inside, substantially perpendicular to the
longitudinal extension of the collum femur 6, and from
the outside, substantially perpendicular to the longitudi-
nal extension of the collum femur 6, or from the acetab-
ulum side, substantially in line with the longitudinal ex-
tension of the collum femur 6, and from the outside, sub-
stantially perpendicular to the longitudinal extension of
the collum femur 6. The medical device 600 could be
adapted to at least partly be directly stabilized by the
cortical bone 601 of said stabilizing part of said collum
femur 6, or to be indirectly stabilized by the cortical bone
601 of said stabilizing part of said collum femur 6. In the
embodiments (not shown) when the medical device 600
is indirectly stabilized by the cortical bone 601 of the col-
lum femur 6 it is conceivable that a material is placed
between said cortical bone 601 and the fixating member
608 of the medical device 600. The material could be:
bone cement, an at least partly elastic material, glue,
adhesive, antibiotic, biocompatible plastic material, bio-
compatible ceramics and/or a biocompatible metal such
as titanium or tantalum.
[0201] The hole 609 in the piece of bone 606 from the
caput femur 5 is preferably the hole created by the sur-
gical instrument 604 in the process of removing the caput
femur, however it is conceivable that the hole 609 needs
to be altered or adapted for fitting the fixating member
608which is adapted to be placed inside of the hole 609
in the piece of bone 606 removed from the caput femur 5.
[0202] Fig. 63 shows a hip joint in section when the
medical device 600, comprises an artificial caput femur
surface 607, a fixating member 608 and a stabilizing
member 606, being inserted through a hole 18 in the
pelvic bone 9. According to this embodiment the stabi-
lizing member is a piece of bone 606 placed on the out-
side of the fixating member 608. The stabilizing member
606 could be fixated to the fixating member 608 using
adhesive or any mechanical connection, such as screws,
cord, band or pop-rivets. According to this embodiment
the medical device is stabilized by the cortical bone 601
of the collum femur 6 on the inside thereof substantially
perpendicular to the longitudinal extension of the collum
femur 6, and from the acetabulum side, substantially in
line with the longitudinal extension of the collum femur 6
through the stabilizing member being placed in contact
with the surface of a section 610 on the collum femur 6.
The stabilizing member and the fixating member could
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be fixated to the collum femur 6 by means of an adhesive
or bone cement.
[0203] Fig. 64 shows the hip joint in section when the
medical device 600, according to the first embodiment,
has been placed on the collum femur 6 and is stabilized
from the inside thereof by the direct or indirect connection
with the cortical bone 601 of the collum femur 6.
[0204] Fig. 65 shows the caput femur 5 after the prox-
imal part has been removed along the section created
by the medical device for creating a hole. The removing
of the proximal part of the caput femur 5 creates a surface
of a section 102 in the cortical bone of the caput femur
5. A reamer 40 adapted to create a concave surface 103
in the caput femur 5 is applied to the force transferring
member 21 through a connecting section 101. According
to this embodiment the force transferring member 21 is
the same as the force transferring member used for the
medical device adapted to create a hole in the pelvic
bone 9, however it is equally conceivable that the force
transferring member 21 is specifically designed to enable
the reaming of the caput femur 5. The reaming in the
caput femur and part of the collum femur 6 is mainly per-
formed in the cancellous bone, however that does not
exclude the possibility the some of the reaming needs to
be performed in the cortical bone of the caput femur 5
and/or the collum femur 6.
[0205] Fig. 66 shows the step of applying an adhesive
106 to the concave surface created by the reamer 40.
The adhesive 106 is applied by an injecting member 104
comprising an injecting nozzle 105. The adhesive 106 is
preferably a biocompatible adhesive such as bone ce-
ment. The injecting member 104 is in this embodiment
adapted for introduction through a hole 18 in the pelvic
bone 9, through the injecting member 104 being bent.
[0206] Fig. 67 shows the step of providing a medical
device 109 comprising an artificial concave hip joint sur-
face 110. The artificial concave hip joint surface 110 is
fixated to the concave surface 103 created in the caput
femur 5 and collum femur 6. The medical device 109
comprises a fixation support 111 adapted to anchor said
artificial concave hip joint surface 110, to at least one of
the caput femur 5 and the collum femur 6. The medical
device 109 is adapted to be introduced to the hip joint
through a hole 18 in the pelvic bone 9 using a inserting
member 107. According to this embodiment the inserting
member is bent and thereby adapted to operate through
a hole 18 in the pelvic bone 9. The inserting member 107
comprises a connecting member 108 which is adapted
to connect to the medical device 109. According to one
embodiment the medical device 109 comprises a self
lubricating material such as PTFE, however it is also con-
ceivable that said medical device comprises: titanium,
stainless steel, Corian, PE, or other acrylic polymers, in
which case the medical device could be adapted to be
lubricated after insertion in said hip joint.
[0207] Fig. 68 shows a medical device comprising an
artificial convex hip joint surface 112. The artificial convex
hip joint surface 112 is adapted to be fixated to the pelvic

bone 9, and is adapted to be inserted through a hole 18
in the pelvic bone 9. The medical device comprises a nut
120, comprising threads for securely fixating the medical
device to the pelvic bone 9. The medical device further
comprises a prosthetic part 118 adapted to occupy the
hole 18 created in the pelvic bone 9 after the medical
device has been implanted in the patient. The prosthetic
part 118 comprises supporting members 119 adapted to
be in contact with the pelvic bone 9 and assist in the
carrying of the load placed on the medical device from
the weight of the human patient in normal use. Normal
use is defined as the same as a person would use a
natural hip joint. Further the medical device comprises a
locking element 116 comprising a surface 117 adapted
to be in contact with the artificial convex hip joint surface
112. The locking element 116 further comprises fixating
members 115 which are adapted to assist in the fixation
of the locking member 116 to the caput femur 5 or collum
femur 6, which in turns fixates the artificial convex hip
joint surface 112. The artificial convex hip joint surface
112 is fixated to a attachment rod 113 comprising a thread
114 that corresponds to the thread of the nut 120 in con-
nection with the prosthetic part 118. According to the em-
bodiment shown in fig. 68 a part comprising the artificial
convex hip joint surface 112, the attachment rod 113 and
the thread 114 is formed by two parts wherein the first
part 1241 ’comprises the first part of the artificial convex
hip joint surface 112, the first part of the attachment rod
113 and the first part of the thread 114, and the second
part 1241" comprises the second part of the artificial con-
vex hip joint surface 112’, the second part of the attach-
ment rod 113 and the second part of the thread 114’. The
first and second parts are adapted to the connected to
each other to form a connected part for examples by
means of the interconnecting functions as described with
reference to figs. 23 - 30.
[0208] Fig. 69 shows the hip joint in section when the
artificial convex hip joint surface is fixated in the medical
device 109 comprising a concave hip joint surface 110.
The convex hip joint surface 112 is secured in place by
the locking element 116 which is fixated to the caput fe-
mur using screws 121. The surface of the locking element
117 and the concave hip joint surface 117 is placed in
connection with the convex hip joint surface and could
be made of a friction reducing material such as PTFE or
a self lubricating powder material. However it is also con-
ceivable that the connecting surfaces are lubricated us-
ing an implantable lubrication system adapted to lubri-
cate the medical device after said medical device has
been implanted in the human patient.
[0209] Fig. 70 shows the placing of a prosthetic part
118 adapted to occupy the hole 18 created in the pelvic
bone 9. The prosthetic part 118 comprises supporting
members 119 adapted to be in contact with the pelvic
bone 9 and assist in the carrying of the load placed on
the medical device from the weight of the human patient.
According to the embodiment shown in fig. 12 the sup-
porting members 119 are located on the abdominal side
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of the pelvic bone 9, however it is equally conceivable
the supporting members 119 are located on the acetab-
ulum side of the pelvic bone 9, in which case they are
preferably displaceable for allowing insertion of the pros-
thetic part 118 through the hole 18 in the pelvic bone 9.
Furthermore fig. 12 shows the fixation of a nut 120 to the
attachment rod 113. According to the embodiment shown
in fig. 12 the hole 18 in the pelvic bone 9 is adapted to
be larger than the medical device allowing the medical
device to be inserted in its full functional size. According
to other embodiments the hole 18 is smaller in which
case the medical device could comprise of several parts
adapted to be connected after insertion in the hip joint,
such as shown in fig. 68, or the medical device could be
expandable for insertion through a hole smaller than the
full functional size of the medical device. The expandable
medical device could be enabled through the elements
of the medical device comprising elastic material.
[0210] Fig. 71 shows the hip joint in section when all
the elements of the medical device has been fixated in
the area of the hip joint or its surroundings. The prosthetic
part 113 adapted to occupy the hole 18 in the pelvic bone
9 is here fixated with screws 121, however these screws
121 could be assisted or replaced by an adhesive which
could be applied to the surface S between the prosthetic
part and the pelvic bone 9.
[0211] In the above embodiments the medical device
600 have been described in the context of a surgical pro-
cedure from the abdominal side of the pelvic bone, how-
ever it is also conceivable that the medical device is in-
serted through the a hole in the femoral bone or a hole
in the hip joint capsule, and is adapted therefore. A con-
ceptual view of the embodiment where the medical de-
vice 600 is inserted through the hip joint capsule as
shown with reference to figs. 2 - 10, what is commonly
described as conventional hip joint surgery.
[0212] After the step of providing an artificial caput fe-
mur surface, the surgical and laparoscopic/arthroscopic
methods could further comprise the step of providing an
artificial acetabulum surface.
[0213] Fig. 72 shows an embodiment where an artificial
acetabulum surface 65 is pre-mounted onto the artificial
caput femur surface 45. The medical device comprising
the artificial caput femur surface 45 further comprises a
fixating member 608 and a stabilizing member 612,
adapted to stabilize the medical device 600 from the out-
side of the collum femur 6 substantially perpendicular to
the longitudinal extension of the collum femur 6, and from
the acetabulum side, substantially in line with the longi-
tudinal extension of the collum femur 6 through the sta-
bilizing member 612 being placed in contact with the sur-
face of a section on the collum femur 6. According to the
embodiment shown in fig. 72 the artificial acetabulum
surface 65 has a flexible construction with multiple slits
66 enabling the artificial acetabulum surface 65 to pass
beyond the maximum diameter of the artificial caput fe-
mur surface 45 and thereby clasping the artificial caput
femur surface 45. The artificial acetabulum surface is se-

cured by a band, cord or wire 1223 placed encircling the
artificial acetabulum surface 65.
[0214] Fig. 73 shows the medical device when the pre-
mounted artificial acetabulum surface 65 has been pro-
vided and secured by the band, cord or wire 1223 encir-
cling the artificial acetabulum surface 65 beyond the max-
imum diameter of the artificial caput femur surface 45.
[0215] Fig. 74 shows an embodiment where an artificial
acetabulum surface 65 is pre-mounted onto the artificial
caput femur surface 45. The medical device comprising
the artificial caput femur surface 45 further comprises
prosthetic stem for fixation of the medical device in the
femoral bone. According to the embodiment shown in fig.
74 the artificial acetabulum surface 65 has a flexible con-
struction with multiple slits 66 enabling the artificial
acetabulum surface 65 to pass beyond the maximum di-
ameter of the artificial caput femur surface 45 and thereby
clasping the artificial caput femur surface 45. The artificial
acetabulum surface is secured by a band, cord or wire
1223 placed encircling the artificial acetabulum surface
65.
[0216] Fig. 75 shows the medical device when the pre-
mounted artificial acetabulum surface 65 has been pro-
vided and secured by the band, cord or wire 1223 encir-
cling the artificial acetabulum surface 65 beyond the max-
imum diameter of the artificial caput femur surface 45.
[0217] Fig. 76 shows the femoral bone, in the step in
which the surface of the section 610 in the collum femur
6 is prepared. An adhesive 614 is applied to the surface
of the section 610 of the collum femur 6 for fixating the
medical device, comprising a pre-mounted artificial
acetabulum surface 65 on the artificial caput femur sur-
face, to the collum femur 6 using the fixating member
608 and the stabilizing member 612.
[0218] Fig. 77 shows the femoral bone after the step
of introducing and fixating the medical device to the col-
lum femur 6 has been preformed. The stabilizing member
612 is adapted to stabilize the medical device 600 from
the outside of the collum femur 6 substantially perpen-
dicular to the longitudinal extension of the collum femur
6, and from the acetabulum side, substantially in line with
the longitudinal extension of the collum femur 6 through
the stabilizing member being placed in contact with the
outside of the collum femur 6 and the surface of the sec-
tion 610 in the collum femur 6. The stabilizing member
612 is fixated to the outside of the collum femur 6 and/or
to the surface of the section 610 in the collum femur 6
by means of the adhesive 614. However the adhesive
614 could be replaced or assisted by bone cement or a
mechanical fixation element.
[0219] According to one embodiment the artificial
acetabulum surface 65 is provided through a hole 18 in
the pelvic bone 9 from the opposite side from acetabulum
8.
[0220] Fig. 78 shows an artificial acetabulum surface
65 in its full functional size as it is being inserted through
a hole 18 in the pelvic bone 9.
[0221] Fig. 79 shows an artificial acetabulum surface
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65 according to a second embodiment in which the arti-
ficial acetabulum surface 65 comprises at least one slit
66 enabling the artificial acetabulum surface 65 to vary
in size for insertion through a hole 18 in the pelvic bone
9 smaller than the full functional size of the artificial caput
femur surface 45. The slits are placed between one or
more artificial acetabulum surface arms 67 which are
flexible by means of the material or by means of a joint
affecting said artificial acetabulum surface arms 67.
[0222] Fig. 80a,b,c shows an artificial acetabulum sur-
face 65 according to a second embodiment in which the
artificial acetabulum surface 65 comprises multiple arti-
ficial acetabulum surface parts 68. Said multiple artificial
acetabulum surface parts 68 are adapted to be connect-
ed to an interconnecting artificial acetabulum surface part
69 after insertion into a hip joint. The interconnecting ar-
tificial caput femur surface part 69 comprises self locking
connecting members 70a, shown in fig. 80b, that fits with
corresponding self locking members 70b of the artificial
acetabulum surface parts 68. The artificial acetabulum
surface parts 68 create an artificial acetabulum surface
65 when connected to each other, shown in fig. 80c. The
self locking members 70a,b can be assisted or replaced
with at least one screw, at least one pin, at least one
portion of at least one of the parts adapted to be intro-
duced into the other part, the parts being adapted to be
sliding into the other part, form fitting, welding, adhesive,
pin, wire, a ball mounted into a bowl being portions of
said parts, a male portion of one part mounted into a
female portion of the other part, a key introduced into a
lock being portions of said parts, band, or other mechan-
ical connecting members.
[0223] Fig. 81a,b,c shows an artificial acetabulum sur-
face 65 according to a third embodiment in which the
artificial acetabulum surface 65 comprises multiple ring-
shaped artificial acetabulum surface parts 71. Said mul-
tiple ring-shaped artificial acetabulum surface parts 71
are adapted to be connected to each other to form an
artificial acetabulum surface 65 after insertion in a hip
joint. According to one embodiment said artificial acetab-
ulum surface parts 71 are adapted to be connected to
each other using mechanical connecting members
72a,b. Fig. 81c shows how an individual ring-shaped ar-
tificial acetabulum surface part 71 can be connected to
itself using the mechanical connecting member 72a to
form a continuous ring shape. Further 81c shows how
an individual ring-shaped artificial acetabulum surface
part 71 connects to other ring-shaped artificial acetabu-
lum surface parts 71 using the mechanical connecting
member 72b to form an artificial acetabulum surface 65.
[0224] Fig. 82a,b,c,d shows an artificial acetabulum
surface 65 according to a fourth embodiment in which
the artificial acetabulum surface 65 comprises a first 73a
and a second 73b section, shown in fig. 82b. The first
and second sections are displaceable in relation to each
other. According to a first embodiment said first section
73a can be rotated in relation to said second section 73b
so that said second section 73b travels underneath said

first section 73a to create a displaced artificial acetabu-
lum surface 74, as shown in fig. 38c, which is possible
to insert into a hip joint of a human patient through a hole
being oval, or at least having an area smaller than the
cross sectional area of the artificial acetabulum surface
65 when in its full functional size 65. According to this
embodiment the two sections 73a,b are connected to
each other when the artificial acetabulum surface is re-
turned to its full functional size using a mechanical form
fitting 75, as shown in fig. 82d. However it is also con-
ceivable that said connection is assisted or replaced with
at least one screw, at least one pin, at least one portion
of at least one of the parts adapted to be introduced into
the other part, the parts being adapted to be sliding into
the other part, form fitting, welding, adhesive, pin, wire,
a ball mounted into a bowl being portions of said parts,
a male portion of one part mounted into a female portion
of the other part, a key introduced into a lock being por-
tions of said parts, band, or other mechanical connecting
members.
[0225] Fig. 83a shows an artificial acetabulum surface
65 according to a fifth embodiment in which the artificial
acetabulum surface 65 comprises four slits 66. The arti-
ficial acetabulum surface 65 is flexible in its construction
allowing the four artificial acetabulum arms 67 to be fold-
ed towards the center axis of the artificial acetabulum
surface 65 thus allowing the artificial acetabulum surface
to be inserted into a hip joint through a hole smaller than
the full functional size of the artificial acetabulum surface
65.
[0226] Fig. 83b shows the artificial acetabulum surface
65 according to the fifth embodiment in its folded state.
The artificial acetabulum surfaces 65 of any of the em-
bodiments could be adapted to pass beyond the maxi-
mum diameter of the caput femur 5 and thereby fixate
the artificial acetabulum surface 65 to the caput femur,
or an artificial replacement therefore, by clasping the
caput femur 5.
[0227] Fig. 84a shows a surgical instrument adapted
to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface, according to a
first embodiment. The surgical instrument comprises a
gripping portion 76 and a handling portion 77. According
to the embodiments shown in fig. 84a,b,c the instrument
further comprises a rotation element 78 that enables the
gripping part 76 to rotate in relation to the handling part
77, however it is equally conceivable that the surgical
instrument lacks this rotation element 78.
[0228] Fig. 84b shows the surgical instrument adapted
to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface, according to a
second embodiment. According to this embodiment the
surgical instrument further comprises a parallel displaced
section 79, which increases the reach of the instrument
and facilitates the reaching of the hip joint through a hole
in the pelvic bone from the opposite side from acetabu-
lum.
[0229] Fig. 84c shows the surgical instrument adapted
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to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface, according to a
third embodiment. According to this embodiment the sur-
gical instrument further comprises two angle adjusting
members 84a,b. The angle adjusting members could be
adjustable for varying the angle of said gripping part 76
in relation to the handling portion 77, or fixed in an angle
suitable for creating operating in a hip joint through a hole
in the pelvic bone from the opposite side from acetabulum
8.
[0230] Fig. 85 shows the hip joint in section after the
artificial caput femur surface 45, and the artificial acetab-
ulum surface 65 have been provided through a hole in
the pelvic bone.
[0231] Fig. 86 shows an artificial bowl shaped acetab-
ulum cup 65 placed in the pelvic bone 9. The artificial
bowl shaped acetabulum cup 65 comprises releasing
members 801 adapted, in a first state, to hold the caput
femur 5 which is a ball shaped piece attached to the col-
lum femur 6 in position in the hip joint to the artificial bowl
shaped acetabulum cup 65 placed in the pelvic bone 9.
In a second state the releasing member 801 is adapted
to release the caput femur 5, or an artificial replacement
therefore, from the artificial bowl shaped acetabulum cup
65 placed in the pelvic bone 9. The releasing member
801 is adapted to change from the first state to the second
state when a pre-determined strain is placed on the re-
leasing member 801. The strain is preferably caused by
an abnormal movement of the hip joint, e.g. as the result
of the patient falling. According to the embodiment shown
in fig. 9 the releasing member 801 comprises an elastic
portion comprising elastic material, in the embodiment
shown being the entire releasing member 801. The re-
leasing member is adapted to non-invasively be able to
change from the first state to the second state and from
the second state to the first state, when a predetermined
strain is placed on the releasing member 801.
[0232] Fig. 87 shows the hip joint in section when the
releasing member 801 is in its second state, wherein the
releasing member 801 is adapted to release the caput
femur 5, or an artificial replacement therefore, from the
artificial bowl shaped acetabulum cup 65 placed in the
pelvic bone 9. The releasing member 801 has changed
from the first state to the second state because of a pre-
determined strain has been placed on the releasing
members 801.
[0233] Fig. 88 shows the medical device according to
an embodiment where the artificial bowl shaped acetab-
ulum surface 65 comprises releasing members 801 com-
prising holding members 802a,b adapted to slide against
the caput femur 5, or an artificial replacement therefore.
The holding members are adapted to, in a first state, hold
the caput femur 5, or an artificial replacement therefore,
which is a ball shaped part attached to the collum femur
6 in position in the hip joint to the artificial bowl shaped
acetabulum cup 65 placed in the pelvic bone 9. In a sec-
ond state the releasing member 801 is adapted to release
the caput femur 5, or an artificial replacement therefore,

from the artificial bowl shaped acetabulum cup 65 placed
in the pelvic bone 9. The holding members 802a,b are
spring loaded through a spring 803a,b being placed be-
tween a calibration member, being a calibration screw
804a,b, and the holding members 802a,b. The force ex-
erted on the holding members 802a,b from the spring
803a,b is adapted to hold the caput femur 5, or an artificial
replacement therefore, in the artificial acetabulum 65 in
normal, functional hip joint movements, but release the
caput femur 5, or an artificial replacement therefore, from
the artificial acetabulum 65 when a pre-determined strain
is placed on the releasing member preferably being
caused by an abnormal movement of the hip joint, e.g.
as the result of the patient falling. The calibration screws
804a,b enables the pre-determination of the strain which
will cause the holding members 802a,b to change from
being in a first state to being in a second state.
[0234] Fig 89 shows the releasing members in their
second state, when a pre-determined strain has been
exceeded, preferably being caused by an abnormal
movement of the hip joint, e.g. as the result of the patient
falling. The holding members 802a,b are retracted into
sleeves 806 of the artificial acetabulum surface 65, there-
by compressing the springs 803a,b. The retraction of the
holding members 802a,b causes the caput femur 5, or
an artificial replacement therefore, to be dislocated/lux-
ated from its position in the artificial acetabulum surface
65, which, when large strain is placed on the hip joint and
femoral bone 7, reduces the risk of the patient fracturing
the femoral bone 7 or the pelvic bone 9. The holding
members 802a,b are adapted to non-invasively be able
to change from the first state to the second state and
from the second state to the first state, when a pre-de-
termined strain is placed on the holding members 802a,b.
[0235] Fig. 90 shows the artificial acetabulum 65 in
section with the holding members 802, placed in sleeves
806 evenly distributed along the cross-section of the ar-
tificial acetabulum 65, holding the caput femur 5, or an
artificial replacement therefore, in position in the artificial
acetabulum 65.
[0236] Fig. 91 shows an alternative embodiment of the
principle shown in figs 88 - 90, wherein the holding mem-
bers 802a,b, comprises ball shaped members 805a,b in
contact with the caput femur 5, or an artificial replacement
therefore, ant being adapted to roll against the caput fe-
mur 5, or an artificial replacement therefore, holding the
caput femur 5, or an artificial replacement therefore, in
place in the artificial acetabulum 65 by the holding mem-
bers 802a,b exerting force on the caput femur 5, or an
artificial replacement therefore, through the contact with
the springs 803a,b supported by the calibration screws
804a,b.
[0237] Fig. 92 shows the releasing members in their
second state, when a pre-determined strain has been
exceeded, preferably being caused by an abnormal
movement of the hip joint, e.g. as the result of the patient
falling. The holding members 802a,b, comprising the ball
shaped members 805a,b, are retracted into sleeves 806
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of the artificial acetabulum surface 65, thereby compress-
ing the springs 803a,b. The retraction of the holding mem-
bers 802a,b causes the caput femur 5, or an artificial
replacement therefore, to be dislocated/luxated from its
position in the artificial acetabulum surface 65, which,
when large strain is placed on the hip joint and femoral
bone 7, reduces the risk of the patient fracturing the fem-
oral bone 7 or the pelvic bone 9. The holding members
802a,b are adapted to non-invasively be able to change
from the first state to the second state and from the sec-
ond state to the first state, when a pre-determined strain
is placed on the holding members 802a,b, which enables
the caput femur 5, or an artificial replacement therefore,
to be replaced in the artificial acetabulum 65 without a
surgical procedure.
[0238] Fig 93 shows the medical device in an embod-
iment wherein the releasing members 801 comprises a
rupture device 807, 808, 809 adapted to fail at a pre-
determined strain. According to this embodiment the rup-
ture device is a rupture pin 807, 808, 809 comprising a
base part 809a,b fixated to the artificial acetabulum 65
and a rupture part 807a,b attached to the base part
809a,b through a weakened section 808a,b, in which sec-
tion the rupture part 807a,b is detached from the base
part 809a,b when a predetermined strain is placed on
the rupture device in contact with the caput femur 5, or
an artificial replacement therefore.
[0239] Fig. 94 shows the medical device according to
the embodiment of fig. 93 when the rupture device has
failed due to a pre-determined strain on the rupture de-
vice being exceeded. According to one embodiment, (not
shown) the rupture parts 807a,b are secured to the base
part through a security wire keeping rupture parts 807a,b
in proximity to the base part 809a,b even after the failure
of the rupture device.
[0240] Fig 95a shows the medical device according to
an embodiment where the artificial acetabulum 65 com-
prises a circular sleeve 806, in which an elastic or rupture
band 810 is provided. The elastic or rupture band 810 is
adapted to at least partly encircle the ball shaped caput
femur 5, or artificial replacement therefore. When a pre-
determined strain is placed on the elastic or rupture band
810 the circular opening encircling the caput femur 5, or
an artificial replacement therefore, is expanded and the
caput femur 5, or an artificial replacement therefore, is
released from the artificial acetabulum 65, to which it is
held by means of the elastic band 610. In embodiments
where the medical device comprises a rupture band 810
holding the caput femur 5, or an artificial replacement
therefore, in the artificial acetabulum 65, a weakened por-
tion 811 of the band 810 fails and thus the circular opening
encircling the caput femur 5, or an artificial replacement
therefore, is expanded and the caput femur 5, or an ar-
tificial replacement therefore, is released from the artifi-
cial acetabulum 65. In the embodiments where the band
810 is an elastic band 810 it is conceivable that the band
810 comprises an elastic part or section, or that the entire
band 810 is made of an elastic material.

[0241] Fig. 95 b shows the medical device in section
when the elastic or rupturing band 810, holding the caput
femur 5, or an artificial replacement therefore, is placed
in a circular sleeve 806 in the artificial acetabulum 65.
An opening or weakened portion 811 is provided perpen-
dicular to the circumference of the band 810.
[0242] Fig. 96a shows the medical device in a second
state where the caput femur 5, or an artificial replacement
therefore, is released from the connection with the
acetabulum, after a predetermined stain has been placed
on the elastic or rupture band 810. As shown in fig. 96b
the gap or weakened part has been expanded, thereby
allowing the caput femur, or an artificial replacement
therefore, 5 to pass through the opening defined by the
elastic or rupture band 810. The medical device could be
adapted to non-invasively be able to change from the
first state to the second state and from the second state
to the first state, when a pre-determined strain is placed
on the band 810, which enables the caput femur 5, or an
artificial replacement therefore, to be replaced in the ar-
tificial acetabulum 65 without a surgical procedure.
[0243] Fig. 97 shows the medical device according to
an embodiment where the releasing member 801 com-
prises an elastic wing of the artificial acetabulum 65,
which is assisted by an elastic or rupture band 810 en-
circling the medical device by enclosing the caput femur
5, or an artificial replacement therefore, in the artificial
acetabulum 65 passing beyond the point of the caput
femur 5, or an artificial replacement therefore, having a
largest. The elastic or rupture band 810 is held in place
to the artificial acetabulum 65 by means of the band 810
being placed in a groove along the circumference of the
artificial acetabulum 65. However, said groove could be
assisted or replaced by an adhesive or a mechanical fix-
ation element.
[0244] Fig. 98 shows the medical device when in its
second state, in which the releasing member 801 releas-
es the caput femur 5, or an artificial replacement there-
fore, from the artificial acetabulum 65. In embodiments
when the band 810 is an elastic band 810 it is expanded,
thereby enlarging the hole through which the caput femur
5, or an artificial replacement therefore, can pass. In em-
bodiment where the band 810 is a rupture band, the band
810 has failed and thereby the caput femur 5, or an arti-
ficial replacement therefore, is held in place solely by the
releasing member 801 which is adapted to release the
caput femur 5, or an artificial replacement therefore, at
a pre-defined strain. The medical device could be adapt-
ed to non-invasively be able to change from the first state
to the second state and from the second state to the first
state, when a pre-determined strain is placed on the band
810 and/or the releasing member 801, which enables the
caput femur 5, or an artificial replacement therefore, to
be replaced in the artificial acetabulum 65 without a sur-
gical procedure.
[0245] Fig. 99 shows a prosthetic part 818 according
to an embodiment where the prosthetic part 818 is fixated
to the femoral bone 7 and comprises a caput femur 812
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comprising a cavity 816 adapted to enable the hip joint
to perform functional hip joint movements while in a first
state held to the artificial acetabulum using an elastic
bend 817 fixated to a fixation portion 814 of the artificial
caput femur 812, and a fixating portion 815 of the artificial
acetabulum 65, and a releasing member 801 according
to the embodiment shown in figs. 9 and 10. The combi-
nation of the releasing member 801 and the elastic band
817 is adapted to, in a first state hold the prosthetic part
818 to the artificial acetabulum 65, and in a second state
release the prosthetic part 818 from the artificial acetab-
ulum 65. According to another embodiment (not shown)
the prosthetic part is held to the artificial acetabulum 65
solely using the elastic band 817, of course also support-
ed by the remainder of the hip joint capsule and the af-
fected muscles.
[0246] Fig. 100 shows the embodiment of the medical
device according to fig. 99, in a second state in which
the elastic band 817 is stretched such that the prosthetic
part 818 is released from the artificial acetabulum artificial
acetabulum 65. The elastic band 817 could be fixated to
a fixation portion 814 of the artificial caput femur 812,
and/or a fixating portion 815 of the artificial acetabulum
65 using: at least one screw, at least one pin, form fitting,
welding, adhesive, pin, wire, a ball mounted into a bowl,
a male portion of one part mounted into a female portion
of the other part, a key introduced into a lock being por-
tions of said parts, band, or other mechanical connecting
members. The failing of the rupture band 813 is prefer-
ably caused by an abnormal movement of the hip joint,
e.g. as the result of the patient falling. Preferably the elas-
tic band 817 comprises an elastic part or section, which
could be the entire elastic band 818, made from an elastic
material, such as an elastic polymer material such as: a
copolymer material such as polystyrene, poly(ethylene-
butylene) or polystyrene. It is also conceivable that the
material is a polyurethane elastomeric material, polya-
mide elastomeric materials and polyester elastomeric
materials elastic copolymers of ethylene and at least one
vinyl monomer such as, for example, vinyl acetates, un-
saturated aliphatic monocarboxylic acids, and esters of
such monocarboxylic acids. The elastic band 813 could
comprise a barrier coating, which cannot be penetrated
by body cells. Preferably, the barrier coating comprises
a Parylene coating, or a biocompatible metal coating,
such as gold, silver or titanium. According to other em-
bodiments the elastic band comprises a spring type
member, a combination of metal and plastic materials, a
combination of metal and carbon based material or a
combination of carbon and plastic based material.
[0247] Fig. 101 shows the hip joint in section in an em-
bodiment where the medical device comprises a pros-
thetic part 819 adapted to be fixated to the femoral bone
7. The prosthetic part comprises an artificial caput femur
which is adapted to comprise elastic elements 820 which
act as a releasing member holding the artificial caput
femur inside of the artificial acetabulum 65 fixated to the
pelvic bone. The elastic elements 820 of the artificial

caput femur, is preferably made of an elastic material,
which for example could be an elastomeric polymer ma-
terial or an elastic metal material. It is conceivable that
the elastic material comprises an outer layer in connec-
tion with the artificial acetabulum 65 which is adapted to
resist the wear from the contact with the artificial acetab-
ulum surface, which could be a ceramic material. The
elastic element is adapted to compress when a pre-de-
termined strain is placed on the hip joint and thereby on
the elastic elements 820. When the elastic elements 820
are compressed the artificial caput femur is released from
the artificial acetabulum 65.
[0248] Fig. 102 shows the medical device according
to the embodiment shown in fig. 101, in a second state,
in which the elastic element 820 has been compressed,
following a predetermined strain being placed on the
medical device. The medical device is thereby placed in
a second state, in which the artificial caput femur is re-
leased from the artificial acetabulum 65, wherein it has
been held.
[0249] Fig. 103 shows an embodiment of the medical
device in which the elastic elements 820 are further as-
sisted by a spring 821 in connection with two elastic el-
ements 820, the spring 821 is compressed alongside the
elastic members 820, when a pre-determined strain is
placed on the prosthetic part 819 comprising the artificial
caput femur.
[0250] Fig. 104 shows an artificial expandable acetab-
ulum surface 65 being fixated in the pelvic bone 9. The
artificial acetabulum surface 65 is adapted to travel be-
yond the maximum diameter of the caput femur 5 and
thereby clasping the caput femur 5. An artificial caput
femur surface 45 has been provided on the caput femur
5, the artificial caput femur passing beyond the maximum
diameter of the caput femur 5 and thereby clasping the
caput femur 5. The construction with surfaces passing
beyond the maximum diameter of the caput femur 5 en-
ables a stable fixation of the hip joint surfaces and reduc-
es the risk of luxation.
[0251] A different approach to the step of providing an
artificial hip joint surface will now be described. This ap-
proach comprises the steps of casting an artificial hip
joint surface inside of the hip joint. These steps can be
performed by means of a mould; such mould may also
be using human parts such as caput femur and/or acetab-
ulum or any of the artificial hip joint surfaces.
[0252] Fig. 105 shows the step of placing a mould 81
inside of the hip joint of a human patient through a hole
18 in the pelvic bone 9. The step of placing said mould
81 can be performed in the surgical, or in the laparoscop-
ic/arthroscopic method.
[0253] Fig. 106a,b,c,d shows an alternative approach
to placing said mould 81 in the hip joint of a human patient.
Said alternative approach comprises the steps of creat-
ing a hole 82 in the femoral bone 7 following a length axis
of the collum femur 6, said hole starting from the lateral
side of the thigh, penetrating the cortex of the femoral
bone 7 and eventually reaching the cortex of the caput
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femur 5 from the inside thereof, penetrating said cortex
and entering into the hip joint. After the creation of the
hole 82 in the femoral bone 7 the mould 81 is inserted
into the hip joint through the hole 82 using a surgical
instrument 83 adapted therefore, shown in fig. 106b.
[0254] Fig 106c shows the mould 82 when being in-
serted into the hip joint using the surgical instrument 83
adapted therefore.
[0255] Fig. 106d shows the mould 82 after insertion
into the hip joint, the surgical instrument used to place
said mould 82 in the hip joint is retracted after the insertion
is completed. It is also conceivable that the hip joint sur-
face is provided by casting the hip joint surface inside of
the hip joint without the use of a mould.
[0256] Fig. 107 shows the hip joint in section wherein
a first sealing member 84 is inserted through a hole 18
in the pelvic bone 9 using an instrument adapted there-
fore 85. The step of placing said first sealing member 84
can be performed in the surgical, or in the laparoscop-
ic/arthroscopic method.
[0257] Fig. 108 shows the hip joint in section wherein
a second sealing member 86 is inserted through the sur-
gical or laparoscopic/arthroscopic method. The first 84
and second 86 sealing members creates a sealed space
87 between the acetabulum 8 and the caput femur 5 or
one or two artificial replacements therefore, adapted to
be used as a mould for providing an artificial acetabulum
65 and/or a caput femur surface 45.
[0258] Fig. 109a,b,c shows an alternative approach to
placing said first sealing member 84 in the hip joint of a
human patient. Said alternative approach comprises the
steps of creating a hole 82 in the femoral bone 7 following
a length axis of the collum femur 6, as shown in fig. 46a,
said hole starting from the lateral side of the thigh, pen-
etrating the cortex of the femoral bone 7 and eventually
reaching the cortex of the caput femur 5 from the inside
thereof, penetrating said cortex and entering into the hip
joint. After the creation of the hole 82 in the femoral bone
7 the first sealing member 84 is inserted into the hip joint
through the hole 82 using a surgical instrument 88 adapt-
ed therefore, as shown in fig. 109c.
[0259] Fig. 110a,b,c shows the surgical instrument
adapted to insert a mould 81 and/or a first and second
sealing member 84,86 into the hip joint of a human patient
through a hole 18 in the pelvic bone 9 or a hole 82 in the
femoral bone 9.
[0260] Fig 110b shows a section of the surgical instru-
ment 83,85,88 comprising a tube like element for housing
of the mould 81 and/or said first and second sealing mem-
bers 84,86. A piston 89 used to transport said mould 81
and/or first and second sealing members 84,86 into the
hip joint of a human patient is also shown.
[0261] Fig 110c shows a the surgical instrument
83,85,88 adapted to insert a mould 81 and/or a first and
second sealing member 84,86 into the hip joint of a hu-
man patient, the second embodiment further comprises
a flexible or bent part 91 improving the reach of the sur-
gical instrument.

[0262] After the steps of providing a mould 81 or a
sealed space 87, fluid is injected into said mould 81 or
into said sealed space 87 through the hole 18 in the pelvic
bone 9 or the hole 82 in the femoral bone 7.
[0263] Fig. 111 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a sealed
area 87 in the hip joint through a hole 18 in the pelvic
bone 9 from the opposite side from acetabulum 8. Said
sealed area 87, is sealed by a first 84 and second 86
sealing member. The injecting member 92 comprises a
piston 94 that pushes said fluid 93 into the sealed area 87.
[0264] Fig. 112 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a mould 81
in the hip joint through a hole 82 in the femoral bone 7.
The injecting member 92 comprises a piston 94 that
pushes said fluid 93 into the mould 81.
[0265] Fig. 113 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a sealed
area 87 in the hip joint through a hole 82 in the femoral
bone 7. The sealed area 87 is sealed by at least a first
84 sealing member. The injecting member 92 comprises
a piston 94 that pushes said fluid 93 into the sealed area
87.
[0266] Fig. 114 shows the sealed area 87, sealed by
the first 84 and second 86 sealing member together with
the caput femur 5 and the pelvic bone 9. A fluid adapted
to harden 93 has been injected into said sealed area,
and after the hardening of said fluid it provides at least
one hip joint surface.
[0267] Fig. 115 shows a lateral section of the human
body wherein an injecting member 92 injects a fluid into
a mould 81 in the hip joint through a hole 18 in the pelvic
bone 9 from the opposite side from acetabulum 8.
[0268] After the injecting member 92 has injected a
fluid 93 into a mould 81 or a sealed are 87 it is being
retracted from the area.
[0269] The mould 81 and the first and second sealing
members 84,86 according to any of the embodiments
can further be adapted to be resorbable by the human
body or to melt after they have served their purpose.
[0270] After at least one hip joint surface has been pro-
vided through a hole 18 in the pelvic bone 9, in accord-
ance with any of the embodiment above, said hole 18
needs to be closed.
[0271] All embodiments described above related to a
mould or molding or injecting, injecting also by human
tissue created space or any instruments related to any
method above may also be used inserting any part
through the hip joint capsule. Both the first and second
sealing member may be inserted that way.
[0272] Fig. 116 shows the hip joint of a human patient
in section wherein a bone plug 31 is placed in the hole
18 in the pelvic bone 9 to close said hole 18. According
to a first embodiment the artificial acetabulum surface 65
comprises supporting members 94 which carries the load
placed on the acetabulum 8 from weight of the human
patient through the contact with the caput femur 5. Said
supporting members can be adapted to be displaceable
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97 supporting members. The bone plug 31 can be at-
tached to the artificial acetabulum surface 11 and/or the
pelvic bone 9 by means of bone cement, adhesive, at
least one screw, at least one pin, at least one portion of
at least one of the parts adapted to be introduced into
the other part, the parts being adapted to be sliding into
the other part, form fitting, welding, adhesive, pin, wire,
a ball mounted into a bowl being portions of said parts,
a male portion of one part mounted into a female portion
of the other part, a key introduced into a lock being por-
tions of said parts, band, or other mechanical connecting
members.
[0273] Fig 117 shows the hip joint of a human patient
in section wherein the bone plug 31 placed in the hole
18 in the pelvic bone 9 is further supported by supporting
means 96 placed between the bone plug 31 and the pel-
vic bone 9 on the opposite side from acetabulum 8 using
at lest one of bone cement, adhesive, at least one screw,
at least one pin, at least one portion of at least one of the
parts adapted to be introduced into the other part, the
parts being adapted to be sliding into the other part, form
fitting, welding, adhesive, pin, wire, a ball mounted into
a bowl being portions of said parts, a male portion of one
part mounted into a female portion of the other part, a
key introduced into a lock being portions of said parts,
band, or other mechanical connecting members.
[0274] Fig. 118 shows a bone plug 31 or a prosthetic
part 98 comprising several displaceable supporting
members adapted to carry the load placed on the acetab-
ulum 8 from weight of the human patient through the con-
tact with the caput femur 5. The displaceable parts 97
are displaced into a corresponding part in or at the edge
of the hole 18 in the pelvic bone 9. According to a second
embodiment the closing of the hole 18 in the pelvic bone
is done by means of a prosthetic part 98.
[0275] Fig. 119a shows the prosthetic part 98 being
inserted into a hole 18 in the pelvic bone 9 from the op-
posite side from acetabulum 8. According to one embod-
iment the prosthetic part 98 comprises supporting mem-
bers 99 adapted to correspond with sections 100 of the
hole 18 in the pelvic bone 9. After the prosthetic part 98
has been inserted into said hole 18 in the pelvic bone 9
it is rotated so that the supporting members 99 comes in
contact with the pelvic bone 9 and can carry the load
placed on the acetabulum 8 from weight of the human
patient through the contact with the caput femur 5. Said
prosthetic part 98 could also be adapted to serve as ar-
tificial acetabulum surface 65 according to any of the
above mentioned embodiments.
[0276] Fig. 119b shows the prosthetic part 98 when
rotated to carry the load placed on the acetabulum 8 from
weight of the human patient through the contact with the
caput femur 5. This supporting means could be construct-
ed in many different ways and this should be seen as
examples.
[0277] Fig. 119c shows the hip joint of a human patient
in section wherein the prosthetic part 98 closes the hole
18 in the pelvic bone 9 and carries the load placed on

the acetabulum 8 from weight of the human patient
through the contact with the caput femur 5 by means of
the supporting members 99. The prosthetic part 98 can
further be fixated to the pelvic bone 9 by means of bone
cement, adhesive, at least one screw, at least one pin,
at least one portion of at least one of the parts adapted
to be introduced into the other part, the parts being adapt-
ed to be sliding into the other part, form fitting, welding,
adhesive, pin, wire, a ball mounted into a bowl being por-
tions of said parts, a male portion of one part mounted
into a female portion of the other part, a key introduced
into a lock being portions of said parts, band, or other
mechanical connecting members.
[0278] Fig. 120 shows the hip joint of a human patient
in section wherein bone plug 31 or prosthetic part 98 is
attached to the pelvic bone 9 by means of screws 101
placed from the opposite side from acetabulum 8. The
screws 101 are possible to place in different angles de-
pending on reach or need for support. This construction
may be performed in many different ways for
[0279] Fig. 121 is a schematic figure of the pelvic bone
in section. The pelvic bone comprises an inner cortex
201a placed on the abdominal side of the pelvic bone
AB, and an outer cortex 201b placed on the acetabulum
side of the pelvic bone AC. The inner and outer cortex
201a,b comprises cortical bone, which is a more dense
sclerotic bone. The pelvic bone further comprises can-
cellous bone 202, placed in the bone marrow between
said inner cortex 201a and said outer cortex 201b. The
supporting members of the medical device according to
any of the embodiments above can be adapted to be in
contact with the outside of the inner cortex 201a as sup-
porting member 203, or be placed inside of the inner cor-
tex 201a as supporting member 204, which enables the
supporting member to carry loads in the direction of the
abdomen AB as well as in the direction of the acetabulum
AC. It is furthermore conceivable that the supporting
member is placed in the middle of the inner cortex 201a
and the outer cortex 201b, in the cancellous bone, as
supporting member 205, in which case the supporting
member could be in contact with the inner cortex 201a,
on the inside thereof, and the outer cortex 201b, on the
inside thereof, which enables the supporting member to
carry loads in the direction of the abdomen AB as well
as in the direction of the acetabulum AC. Further, the
supporting members can be adapted to be in contact with
the outside of the outer cortex 201b as supporting mem-
ber 207, or be placed inside of the outer cortex 201b as
supporting member 206, which enables the supporting
member to carry loads in the direction of the abdomen
AB as well as in the direction of the acetabulum AC.
[0280] Fig 122a shows the hip joint of a human patient
in section wherein bone plug 31 or prosthetic part 98 is
attached to the pelvic bone 9 by means of a plate 102 at
least partly covering said bone plug 31 or prosthetic part
98. According to a first embodiment the plate 102 is at-
tached to the pelvic bone 9 by means of screws 103
placed from the opposite side from acetabulum 8. How-
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ever it is also conceivable that said screws 103 can be
replaced or assisted by bone cement, adhesive, form fit-
ting, welding, sprints, band or some other mechanical
connecting member.
[0281] Fig. 122b shows the hip joint of a human patient
in section wherein two bone plugs 31 or prosthetic parts
98 are attached to the pelvic bone 9 by means of a plate
102 at least partly covering said bone plugs 31 or pros-
thetic parts 98. According to a first embodiment the plate
102 is attached to the pelvic bone 9 by means of screws
103 placed from the opposite side from acetabulum 8.
However it is also conceivable that said screws 103 can
be replaced or assisted by bone cement, adhesive, form
fitting, welding, sprints, band or some other mechanical
connecting member. Fig 122b also shows the provided
artificial acetabulum surface 65.
[0282] Fig. 122c shows the hip joint of a human patient
in section wherein two holes 18 in the pelvic bone has
been covered by means of a fluid injected into said holes
18, through sealing members 104, said fluid 93 being
adapted to harden. Furthermore a plate 102 has been
provided at least partly covering said holes 18. According
to a first embodiment the plate 102 is attached to the
pelvic bone 9 by means of screws 103 placed from the
opposite side from acetabulum 8. However it is also con-
ceivable that said screws 103 can be replaced or assisted
by bone cement, adhesive, form fitting, welding, sprints,
band or some other mechanical connecting member. Fig
122c also shows the provided artificial acetabulum sur-
face 65, and the provided artificial caput femur surface
45.
[0283] Fig. 123a shows an injecting member 105 for
injecting a fluid adapted to harden 93, preferably bone
cement or adhesive to be used as support in the closing
of the hole 18 in the pelvic bone 9. The injecting member
105 comprises a piston 94 that pushes said fluid 93 the
area where it is wanted.
[0284] Fig. 123b shows the injecting member 105 as
it is inserted through the skin 106 of a human patient in
the surgical or laparoscopic/arthroscopic method, and is
further placed in connection with the hip joint through the
hole 18 in the pelvic bone 9. The injecting member 105
is adapted to inject a fluid 93 adapted to harden.
[0285] Fig. 124 shows the injecting member 105 ac-
cording to any of the embodiments above, adapted to
inject fluid 93 into a mould 81, a sealed area 87 or a
connecting area between the pelvic bone 9 and a pros-
thetic part, the pelvic bone 9 and a bone plug 31 or the
caput femur 5 and a prosthetic part. Said injecting mem-
ber 105 comprises a container 107 adapted to hold a
fluid for injection. According to a first embodiment said
container 107 comprises two compartments 108a,b
adapted to hold two different fluids, said fluids being
adapted to harden when mixed. In the embodiment when
the container 107 is adapted to hold two fluids, it is con-
ceivable that the injecting member 105 further comprises
a mixing member 109 wherein said two fluids are being
mixed before injection. According to a second embodi-

ment (not shown) a container is adapted to keep said
fluid sterile. According to a third embodiment (not shown)
a container is adapted to keep said fluid cold and accord-
ing to a fourth embodiment (not shown) a container is
adapted to keep said fluid in a dark environment. Fur-
thermore a combination of the above mentioned embod-
iments is conceivable.
[0286] After the step of closing the hole in the pelvic
bone of the human patient is concluded all instruments
are retracted and the final step of the surgical or laparo-
scopic/arthroscopic method is performed. The final step
comprises suturing or stapling the affected tissue and
finally suturing or stapling the skin of the human patient.
[0287] Fig. 125a shows the step of suturing 110 or sta-
pling 111 the skin 106 of the human patient in the surgical
method, whereas fig. 125b shows the step of suturing
110 or stapling 111 the skin 106 of the human patient in
the laparoscopic/arthroscopic method. The laparoscop-
ic/arthroscopic method may not need any suturing.
[0288] Fig. 126 shows the human patient in a frontal
view when an implantable lubrication system 120 has
been implanted. The implantable lubrication system 120
is adapted to inject a lubricating fluid continuously, inter-
mittently or when needed into said hip joint. According
to the embodiment shown in fig. 126 the implantable lu-
bricating system comprises two interconnected units
121, 122. The two interconnected units are placed in the
abdominal region of the human patient and is in connec-
tion with the hip joint through a fluid transferring member
129.
[0289] Fig, 127 shows the implantable lubricating sys-
tem 120 in further detail, According to the embodiment
shown the implantable lubricating system comprises a
first unit 121 comprising a pumping member 123 adapted
to pump the lubricating fluid from a reservoir 127 to an
area of the hip joint. The first unit 121 furthermore com-
prises an injection port 125 for filling the reservoir 127
from outside of the human body without having to perform
a surgical procedure. The injection port 125 comprises
a self-sealing membrane which is penetratable with a
needle attached to a syringe. The first unit 121 further
comprises a receiver of wireless energy 124 preferably
comprising a coil. Said receiver of wireless energy is used
to charge a battery 126. According to this embodiment
the implantable lubrication system 120 further comprises
a second unit 122 which in turn comprises a battery 126
and a fluid reservoir 127. The lubricating fluid 128 is
pumped from the reservoir, through the first unit 121 with
the pumping device, through the fluid transferring mem-
ber 129 and into the area of the hip joint where it helps
lubricating the hip joint surfaces. The lubricating fluid is
preferably a biocompatible lubricating fluid such as hy-
aluronic acid.
[0290] Fig. 128 shows the implantable lubricating sys-
tem according to an embodiment wherein the implantable
lubricating system is a circulating lubricating system com-
prising one inlet 130 into the joint to be lubricated and
one outlet 131. Preferably this system is a system for
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continuous lubrication where the pumping member 123
continuously circulates the lubricating fluid 128 inside of
the hip joint.
[0291] Fig. 129 shows an implantable lubricating sys-
tem for circulating lubrication wherein the lubricating sys-
tem further comprises a filtering member 132 for filtering
the lubricating fluid. The filter is adapted to be self clean-
ing and the out filtered matter is disposed through the
disposal channel 133, either into the abdomen of the hu-
man patient, or into a container attached to the disposal
channel 133. Through the filtering of the lubricating fluid
128 the circulating lubricating system can operate for
long periods without the need of any surgical procedures.
[0292] Please note that any embodiment or part of em-
bodiment as well as any method or part of method could
be combined in any way. All examples herein should be
seen as part of the general description and therefore pos-
sible to combine in any way in general terms.

Claims

1. A medical device system for implantation in a hip
joint for providing at least one artificial hip joint sur-
face for a patient, the medical device system com-
prising:

an artificial caput femur surface (45); or
an artificial acetabulum surface (65) being at
least partly bowl-shaped and comprising:
a largest cross-sectional distance being variable
such that the medical device system can be in-
serted through a hole (18) in the pelvic bone (9),
from the abdominal side of the pelvic bone, the
hole having a diameter smaller than said largest
cross-sectional distance;

characterized in that
said artificial acetabulum surface (65) comprises at
least two parts (45’, 45", 46, 53a, 53b, 54b, 56, 63,
64a,) which are adapted to be interconnected to form
an interconnected medical device when in use.

2. The medical device system according to claim 1,
wherein said at least two parts are adapted to me-
chanically connect using at least one of the following:

• at least one screw,
• at least one pin,
• at least one portion of at least one of the parts
adapted to be introduced into the other part,
• the parts being adapted to be sliding into the
other part,
• form fitting,
• welding,
• adhesive,
• pin,
• wire,

• a ball mounted into a bowl being portions of
said parts,
• a male portion of one part mounted into a fe-
male portion of the other part,
• a key introduced into a lock being portions of
said parts,
• band, and
• other mechanical connecting members.

3. The medical device system according to claim 1 or
2, wherein said two parts are rotatably connected to
each other.

4. The medical device system according to claim 3,
wherein said medical device has a first state adapted
for the insertion in the hip joint through a hole, and
a second state adapted to enable the artificial hip
joint surface to function as a functional surface, said
medical device is further adapted to alter between
said first and second state by means of said rotatable
connection.

5. The medical device system according to any one of
claims 1-3,
wherein at least one of said at least to parts is a part
adapted to serve as base part to which at least one
additional part can be connected.

6. The medical device system according to claim 5,
wherein said base part is located in the center in
relation to said at least one additional part.

7. The medical device system according to any one of
the proceeding claims wherein the artificial acetab-
ulum surface (65) is adapted to travel beyond the
maximum diameter of the caput femur (5).

8. The medical device system according any one of the
proceeding claims, further comprising a prosthetic
stem (1201) adapted to fixate the artificial caput fe-
mur surface to the femoral bone (7).

9. The medical device system according to any one of
claims 1-8, further comprising a fixating member (44,
608) adapted to fixate the artificial caput femur sur-
face to the collum femur.

10. The medical device system according to any one of
claims 1-9, further comprising a stabilizing member
(612) adapted to stabilize the artificial caput femur
surface from an outside of the collum femur.

11. The medical system according to claim 1, wherein
the at least two interconnectable, separate parts (45’,
45") are adapted to be interconnected by means of
a dovetail joint (1206, 1207).

12. The medical device system according to claim 1,
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wherein the artificial caput femur surface is hollow
and adapted to be placed onto the caput femur so
as to replace the caput femur surface of said caput
femur.

13. The medical device system according to any one of
the preceding claims, further comprising a locking
member (60) adapted to lock the functional opening
of the artificial acetabulum surface when the artificial
acetabulum surface is arranged in its final, implanted
position.

14. The medical device system according to claim 13,
wherein the locking member comprises a circular
structure adapted to lock by preventing an expansion
of the cross-sectional distance of said functional
opening.
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